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New De-Icers improve airflow 
on TWA ”Super-G” Connies 


'T'HE wings on I'WA's new, luxurious 
X Lockheed "Super G" Conscellacions 
have the most efficienc ice proceccion 
yet developed— new B. F. Goodrich 
chordwise De-Icers. 

Top photograph shows the basic 
design change. Notice how the small 
rubber cubes chat inflate to snap off ice 
ate built chordwise, in line with the 

This enables the new B. F. Goodrich 
De-Icers to maintain a smooth ffow of 
air during the brief inflation period. 


Like the famous B. F, Goodrich Type 
21 De-Icen, chordwue De-Icers remove 
ice quickly, effectively. Both designs 
operate with almost three times the air 
pressure of ordinary wide cube De-icets. 
The high pressure inflates the mbes with 
a snap. Ice breaks off fast and clean. 

Inflation pressure is automatically 
cycled to De-Icer wing sections. In turn, 
each section inflates for just three to 
six seconds. This brief inflation period 
is foUowed by a 60-second "test" period. 


Following successful flight tests of 
the new B. F. Goodrich De-Icers, Lock- 
heed chose them to be standard equip- 
ment on all I049-G Conscellacions 
They’re another example of B. F. 
Goodrich's 25 years of research and 
leadership in ice protection. The B. P. 
Goodrich Company, Aeronmlical Sales, 
Akron, Ohio. 

B.E Goodrich 
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MAGNESIUM CUTS DEAD WEIGHT, 
INCREASES HELICOPTER EEEICIENCY 

Extensive use of DOW MAGNESIUM sheet, extrusions, and sand 
castings saves many important pounds on this versatile aircraft 



When you have to go straight up from a standing start, 
weight saving is of prime importance. That's why designers 
of helicopters are making extensive use of magnesium, the 
world's lightest structural metal. 

The range and capacity of one current production model 
helicopter have been greatly increased by the use of mag- 
nesium, In this ship the requirements of magnesium are 
equal to approximately 25% of the craft's total empty 
weight. This consists of 400 pounds of castings, com- 
prising 90 different parte, and 700 pounds of sheet and 
extrusions, including nearly all of the fuselage skin. 


The weight saved by the use of magnesium has helped 
increase the efficiency of helicopters. Where only yester- 
day these craft were novelties, today they are the real 
work horses of our armed forces. 


Whenever you hs/e a weight problem, investigate magne- 
sium. One-third lighter than aluminum, magnesium offers 
you an exceptionally high sirength/weight ratio. It is a 
practical metal, available in all common forms, workable 
by all standard shop methods. For complete information, 
call your nearest Dow office or write to: Magnesium De- 
partment, THE DOW CHEMICAL COMPANY, Midland, Michigan. 


you can depend on DOW' MAGNESIUM 




NEWS DIGEST 


Domes t'ic 

Flight tests on the North American 
F'-lOO in a supersonic speed range not 
|)rc\'io«sly measured will be made by 
personnel of tire Cornell Aeronautical 
Laboratory, Inc., later this spring. Aim 
of the iOO-hour program; complete 
flight determination of longitudinal and 
lateral stability dcrivati\’cs at Mach 
numbers uhere these data are not in 
existence. 

IJF helicopter, Bell Aircraft 
Corp.'s test vehicle for evaluating tur- 
bine-powered rotary-wing aircraft, was 
accepted by the Air F'orcc and started 
through final trials at the builder’s Fort 
\\'orth plant. Equipped with a Tiirbo- 
incca Artouste gas turbine engine, the 
light copter is a joint USAF-.\rmv de- 
s'clopment project 

Pan American World Airways will 
start daily flights June 1 from Chicago 
and Detroit to Europe, the first dailv 
international air service out of the two 
cities. P.A.A now operates three flights 
a week from the Midwest gateways, will 
step this up to five .\pr. 2-1 and to scveij 
June 1. 

Long-range radar ait traffic control 
started operating in the New York 
metropolitan area last week WW Feb, 

H, p. 107). For the first six weeks, 
CiVil Aeronautics Administration and 
USAF will train controllers to use the 
new tool for channeling the flow of air- 
craft to the area's six airports. By Mav 

I, radar will b^in to replace the present 
method of posting and handling flights. 

Continental Air Lines will send top- 
executive group, headed by president 
Robert F. Six, to England and Europe 
next month to confer with transport 
and engine builders on CAL’s future 
needs. To be visited during the three- 
week tour: Britain's Vickers-Armstrongs 
and Rolls-Royce and Fokker Rosa! 
Netherlands Aircraft Factories in Hol- 

Longest operational runway in the 
U.S., completed at Albuquerque’s Nfu- 
nicipal Airport, is shared jointly by 
commercial airlines and Kirtland AF'B- 
Tho l?,773-ft- runway, rebuilt at a cost 
of S2-5 million, is exceeded in length 
only by the 15,000-ft. testing strip at 
Edwards AFB. 

Ffeavy forging press plant at Cles’C- 
land, liSAF^s first completed facility, 
will begin production May 5. Operated 
by Aluminum Company of America, 
the S40-million instailation houses 50,- 
000 and 35,000-ton foiging presses. 



F'ifteen P2V-7s assigned to NAS 
Jacksonville, F'la., are the first of Lock- 
heed Aircraft Corp.’s latest version of 
the Neptune anti-submarine patrol 
bomber to go on squadron service. De- 
livery followed preliminary evaluation 
tests' at Patuxent River, Md. 

J65 turbojet deliveries by Curtiss- 
W'right Corp. now total more than 
5,000. 

Boeing Airplane Co. offered a 2.75% 
wage increase to its nearly 6,000 engi- 
neering emplovcs in Seattle and 
U'ichita. The raise would be retro- 
active to Oct. 1 and include higlier over- 
time pav plus a retirement plan. 

New data-proccssing systems will be 
developed by Minncapolis-Honevwell 
Regulator Co. and Raytheon Manufac- 
turing Co. To engineer and market the 
higli-spccd electronics projects, the two 
companies have formed Dataraatic 
Corp. at ^\'aUham. Mass. Honeywell 
will own 60% of the new firm, Ray- 
theon -10%. 

Convait Division of General Dy- 
namics Corp. sold six Model 3-40 trans- 
ports to Saudi Ar.ibian Airlines, will 
start deliveries May 20 and complete 
them June 17. Total value of the order, 
including spates: S6 million. The 

planes will be taken from the produc- 
tion line of 33 C-131Ds ordered by the 
Air Force, postponing final delivery of 
US.\F's contract until next year. 

1.0.S Angcleii Airways formed a pas- 
senger traffic department to handle the 
helicopter airline’s expanded activities. 

Lockliccd Aircraft Corp. delivered its 
4,000tli jet trainer to the armed forces. 
The company says 20.5-million man- 


hours and 5118 million in material went 
into the building the 4,000 T-33s, 
RT-33S and lV-2s. 

Military Air Transport Service won 
the Daetfalian Trophy for the lowest 
aircraft accident rate in the Air Force. 
Overall record for MATS; seven acci- 
dents per 100,000 flying hours, 

Temco Aircraft Corp, signed a new 
contract with Lockheed Aircraft Corp. 
that will extend production of P2V 
outer wing panels at the Dallas plant 
through 1956. 

Inl-ernational 

Civil Air Transport transferred sub- 
stantially all its assets, business and 
contract to Asiatic Aeronautical Co., 
a subsidiary formed by tlic airline un- 
der Nationalist China’s company law. 
Despite the paper transaction, the com- 
pany will continue to operate as CAT. 

CF-IOO production stretchout may 
force A. V. Roe Canada to cut assembly 
line forces at its subsidiary companies. 
Avro Aircraft, Ltd., and Orenda En- 
gines. Ltd. Probable layoff; 1.000 work- 
ers from each firm. 

Okanagan Helicopters, Ltd., pur- 
chased Canadian Helicopters, Ltd., and 
its subsidiary, Smart Aviation, Ltd. 
This gives Okanagan bases on Canada’s 
east and west coasts and increases its 
fleet to eight Sikorsky S-55s and 22 
Bell copters. 

T'hc 200th Freighter built by Bristol 
Aeroplane Co. was delivered to Britain's 
Air Charter, Ltd. Of the 200 all-cargo 
transports sold so far. 90% were pur- 
chased by operators in 18 countries 
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A user tells 
how AETCO SERVICE 
helped him 



Malcolm S> Clork, 


"In developing the first real 
quick connect-disconnect, non- 
spill, no air inclusion, Hi- 
Pressure coupling for the 
U. S. Gutded Missile program, 
it was necessary that we have 
complete and continual tests 
run because the envelope on 
the coupling was so stringent. 
There had to be high rate of 
flow, minimum pressure drop 
and length. Weight and di- 
ameter were of almost equal 
importance. No coupling, 
embodying all these features, 
was available. Therefore, in 
our design and development, 
it was necessary to check flow 
and pressure drop at prac- 
tically every step of the way 
to make sure we stayed within 
the limits set. 

"In searching for a quali- 
fled latr to run these tests for 
us, we contacted the actual 
guided missile producers for 
their reconunendations. In 
almost every instance AETCO 
was placed either first or 
second on the list supplied to 
us and on a point system, 10 
for 1st, 9 for 2nd, 8 for 3rd, 
etc., they were listed higher 
than any other lab mentioned. 

“Naturally, we chose AET- 
CO and. we have found our 
choice fully justified — rapid, 
accurate, complete, test re- 
sults and a friendly coopera- 
tive attitude.” 
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WHO'S WHERE 


In the Front Office 


Witliam 
gcneiol ma 
Alexandria. 


riand. i 


1 of Natini 
lines; Gilbert Paul, assistant vice pn 
New York: William A. Perry, assists 
president-sales; Lew is W, Dymond. s 
vice president-operations; Howard .4 


Lester J. Hendeis 
charge of Weatherhead Co.’s new .Aviation 
Division, Antwerp, Ohio. 

Charles H. Calhoun, vice president-engi- 
necring and maintenance, Continental Air 

W. E. Bartling. vice president and as- 
sistant to the president. Hying Tiger Line; 
George M. Messenger, vice picsidcnt-main- 
tenance; Frank I.snott, director of freight 
operahons; John I.. Ilians, sales director; 
J. P. Goldsmith, director of contract opera- 
tions; Edward Pinkc. superintendent of 
flight operations. Nesv department direc- 
tors: Al Penrose, maintenance training; lack 
Lippetf, production control; K. .A. Marietta, 
surplus sales; Douglas Smith, general traffic; 
Ed Hembree, airfreight stations, and lack 
Martin, crew control. 


Changes 


Dr. William Ballhaus. chief engineer of 
Northrop Aircraft, Inc., Hawthorne, Calif., 
took charge of the SM-62 Snark profccl. 
Other changes: Ray Gayner. assistant to the 
vice president maiuifactiiring; George Dong- 
las. assistant chief engineer, and T. A'. Jones, 
head of new directorate of development 
planning. 

Fred E. Harrell, general manager of Mar- 
quette Metal Products Co., Cleveland, 
tlii-iiion of Curtiss-Wrighl Cotp. 

Gerhard Neumann, genera! manager of 
engine department of General Elec- 


Cit 


e Co.’s' 


t Gas Turl 


i; George E. Fouch. genera! man- 
igcr of the Evcndale operating department. 

Maj, Gen. Gordon P. Saville (USAF 
Ret.), director of Ramo-W'ooldridgc Corp.’s 
new office of military requirements, Los 

^dgar F. Mason, general sales manager 
of Kaynar Co, Los .Angeles, Calif. 


Honors and Elections 

Warren J. North, research scientist am’ 
pilot at the Lewis Flight Propulsion Labor 
lory of National &mmittce for .Aersi 
naiitlcs, and William B. Browne, senior at 
North Carolina State College, iron Insti- 
tute of the Aeronautical Sciences’ flight test 
fellowships for two years of graduate study 
at IMncetoii University. 


INDUSTRY OBSERVER 

► Royal Canadian .Air l''otee hasn’t yet settled on ,i successor to the F-86 
being built by Canadair Ltd. for its future fighter requirements. Leading 
contenders now arc tire Cons’air F-102 all-weather interceptor and the Lock- 
heed F-10-4 day supetiority fighter. 

►USAF is intetested in a long range guided missile to be used for pholo- 
reconiialssancc work. 

► Watch for Bell Aircraft Corp. to branch nut into other tvpcs of helicopter 
operations in addition to its subsidiary for uranium oqjloratinn (A^V Apr. •4. 
p- 26). Bell feels that use of its omi liclicoptcr operating subsidiaries is the 
best way to sfiniulatc growth of the commercial helicopter market and pro- 
s'ide cost daba for prospective new helicopter operators. 

► Royal Canadian Air Force is interested in an Americanized transport ver- 
sion of the Bristol Britannia powered by Bristol’s B. F.. 25 supcichatged 
htrboprop engine, RCAF has ait acute aerial logistics problem for support 
of its fighter forces with NATO in Europe and its air defense squadrons 
spread across the northern perimeter of the American continent. Canadair 
I-td., now tooling for production of the CL-28 maritime reconnaissance ver- 
sion of the Britannia would also build the transport version. 

► North American Aviation will supply F-86F Sabres for the ncwlv author- 
ized German air force from its recent US.AF order for 500 Safarcs that 
resulted in putting this model back into production. Some of these Sabres 
also probably will go to Latin American air forces. 

► Aircraft industry is buzzing with mmots of an impending purchase of Mar- 
quardt Aircraft by United Aircraft Corp. Purpose would be to get UAC’s 
Pratt & AVliitncy Division into ramjet production now that Marqiiardt- 
dcvclopcd supersonic ramjets appear destined for large scale use in USAF 
anti-aircraft and bombardment missiles. 

► First XF2Y Sea Dart built by Convair was onlv plane of tliis series to be 
fitted with single V-sha|X'd liydroski for taxi tests. It isn’t likely that this 
single ski arrangement will be adapted for this jet fighter seaplane. 

► Augmented General Flectric J75 is under consideration for adaption tn 
North American F-86U. Augmentation scheme involves burning within an 
engine tailpipe fitted with v.iriabic area nozzle developed by Maiquardt 
Aircraft Co. 

► Vcrticai testing of Lockheed .Aircraft Corp.'s XFV-! VTOL aircraft has 
been lieid up to check surging on engines and propellers. Other changes arc 
;ilso being made. Aircraft Iras been tested in the S'erfical flight position 
with its modified engine hnt has never made a vertical takeoff or vertical 
landing. 

► Bell Aircraft’s VTOL jet-propelled vertical-rising airplane can flv back- 
wards and sideways. In tests at Niagara Falls, it has flown backward at 
speeds ranging from 5 to 15 mph. 

► Tactical Air Command now has its first squadron of 14 Piasccki H-21Bs 
at Sewart AFB, Tcnn. 

► Chance Vought Aircraft is working on a new high-performance guided 
missile for the Navy. 

► Tire French S-E. 210 Catavclle jet transport prototype is completed and 
the aircraft is being equipped with extensive instrumentation required for 
the flight test program. Fuselage of the second prototype is being coveted. 

► Some clianges in the Douglas RB-66, twin-jet Ait Force bomber, include; 
new cano))y and cockpit layout, change from the J-71-9 to the J-71-11 engine 
and a new fuel system. 

► Lockliecd is building the TF-104. a two-seater, trainer version of its super- 
.sanic fighter. Bcitlr seats will eject downward. 
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This is i4uto/oi, the oew 
machine developed by 
General Mills for assem- 
bling electronic circuits 
automatically. It assem- 
bles these printed cir- 
cuits, complete with a 
variety of electronic 
components, at the rate 
of 20 a minute. That's 
9,600 completed assem- 
blies in an 8-hour day! 
And Autofab is accurate 
— does its own “inspect- 
ing” and delivers none but perfect, 
usable assemblies. 

Autofab’i first assignment is de- 
fense work. It's helping IBM build 
huge air defense computers for the 
Air Force faster and at less cost. 
But other units will soon be avail- 
able for assembling printed circuits 
used in radios, television sets and 
other electronic products. 

Autofab is another example of 
the creative engineering and preci- 
sion craftsmanship found at the 
Mechanical Division of Genera! 
Mills. 

HAVB YOl! A I'nOnLK.M 

in lhfM.fieUta? 

General Mills can help you with 
electronic and electro-mechanical 
research, design, development, pro- 
duction engineering and precision 
manufacturing in connection with . . . 

□ automation □ aircraft aystemsOin- 
dustrial inatrttmentation and control 

□ specialized precision instrumenta- 
tion □ naoigalion and missile control 
systems □ electro-mechanical compu- 
ters □ remotely-controlled manipula- 
tors □ telemetering (radio and wire) 
O fine-particle technology □ meteoro- 
logical and high-altitude research. 
HAVE TOO SENT for your free copy of this 
interesting booklet? It Ceils sU about the ser- 

. vicessvsiUbletoyauiilthe 
I Mechanical Division. Just 
I write us on your company 
I letterhead. Addren Dept. 


MECHANICAL olvisioN OP General Mills, Inc. 


Washington Roundup 


Three Profit Probes 

Three committees of Congress— each with a different 
approach— arc proceeding with defense profit iincstigations 
likely to put the aircraft industry imd other military con- 
tractors ill the public liinclighf before the end of the 
session. 

Tliesc arc; 

• House Armed Services Investigating subcommittee, 
headed by Rep. Eduard Hebert, has already launched 
an investigation of profits of aircraft prime contractors. 
Studies of the contracts of six companies— equally dir ided 
betueen production and research and dcs’clopment— arc 
under way. Heatings are contemplated in May. This 
group’s appruacli is on an individual contract basis, 
according to John Courtney, counsel. 

The aircraft industry has been selected for first atten- 
tion because it represents tlie largest segment of defense 
contractors. Courtney said that the subcommittee may 
later focus attention on electronics and other defense 

■ House Appropriations Committee will announce an 
imestigation of Defense Department procurement poli- 
cies when the Fiscal 1956 defense budget is brouglit up 
for action on the House floor early in Stay. 

Members of this committee believe that higli prosperitr' 
of finns witli defense business means the government 
is getting poor bargains in contracting. 

"To put it very bliinth’. «e want to find out why the 
govcmincnt is getting shinned,” Rep. George Mahon, 
chairman of the Appropriations snbconiinittcc on the Air 
Force, commented. 

“Negotiated procurement is the big area where we 
can make savings in the defense budget. We can't cut 
out soldiers' pay. Competitive bidding takes care of 
profits on contracts for mops and brooms. But in fields 
like aircraft and guided missiles, tlic departiiiciit ju.st 
goes out and negotiates a contract. If we liad some 
sharp business people, really working at it. I am sure we 
could save millions on negotiated contracts. . . . 

“The profits of big businesses with defense work arc 
soaring sky high. Tnere must be a reason for it. Tlic 
reason seems to be that the gnvcnimeiit docs not come 
ont the victor in most of tlicsc negotiated contracts. 
The Renegotiation Act must be continued, hut it is not 
the whole answer.” 

• Senate Banking and Currency Committee, itcaded by 
Sen. William k'nlbriglit, is awaiting a list of the lOf) 
firms witlr the largest amounts of defense business before 
deciding on further action. 

'I'his committee's interest is to determine the effect of 
defense business on the financial po.sitinn of Anns and 
the repcrenssioii on the stock market, 'llic committee 
icqucstcd tlic list of large contruetors sacral weeks ago, 
but has been iuformed by Defense Department that it 
«ill take at least another six weeks- to compile tlic infor- 
mation Fulbright wants. 

New Materiel Chief? 

Leading candidate to succeed Lt. Gen. Brsant L. Boat- 
ncr as Air Force Deputy Chief of Staff for Materiel is 
Maj. Gen. Clarence S. frs'ine, now Deputy Commander 
for Production, Air Materiel Command. Irvine is chief 
trouble-shooter for AMC’s commander, Gen. Edwin 
Prawlings. A command pilot, he flew the "Pacusaii 
Dreamboat" when that B-29 went nonstop from Hono- 


lulu to Cairo in 1946. Gen, Boatner, who became ill 
on a recent trip to Germany, lias been ordered by his 
doctors to cease strenuous activitv, is expected to retire 
shortly. 

Fare Increase Out 

Clianccs for passenger fare increases for the airlines 
are doomed, at least for the foreseeable future. Recent 
remarks bs airline officials that hire increases arc needed 
to cure narrowing profit margins arc lost in tlic deluge 
of ra’ciiuc and traffic increases experienced in tlic past 
six months. Cii-i! Aeronautics Board Chairman Ross 
Rizlcy dropped the remark at his press conference that 
airlines reports shosved things may look so good the 
airlines "will want to reduce rates to get more people 

CAB Security 

Efforts are being made to tighten up security in the 
Civil .Acrouaiitics Board in tlie face of growing concern 
over information leaks. Chairman Ross Rizlcy has circu- 
lated a ineniorandiim to tlic staff warning against unau- 
thorized, improper or premature disclosure of inforniation. 
Riziev has expressed coiiecm over "violation of the quasi- 
judicial function of the Board,” wliilc favoring release 
of ail information not in violation of the law. 

Rizlci- released the memo at a press conference last 
week, tlic first lield bv a CAB chainiian since carlv in 
1952- 

He said lie had a 'lieart to heart talk with the other 
Board members and department heads on security, and 
his memo TOints out to the staff possible consequences of 
leaks, which could lead to dismissal. 

A basic ptoblcni in Board sccurit;- lus been le.iks on 
cases wliicii must go to the White House for approsal. 
The problem is complicated by the fact tiiat decisions 
which go to the Wliite House are also circulated throiigli 
Departments of Commerce. Post Office, Defense, the 
Bureau of tlic Bmlgct and other agencies, increasing 
opportunities for leaks. 

Airline Subsidy Money 

There is now a good chance Civil Aeronautics Bo.ird 
will be \otcd the full S15.2 million it requested to 
finance subsidy paunciits to airlines to July 1. I'lie House 
tut the amount to S5 million. Senate Appropriations 
Committee, however, re.storcd the SI 0.2 iiiilhon cut, 
approving the full §15.2 million. 

Renegotiation Action 

Tlic outlook is for quick congressional action on legis- 
lation tailing the Renegotiation Act and making it 
retroactive to Jan. 1. wlicn it expired. Home Ways and 
Means Committee plans consideration soon, may by-pass 
time-consnmiiig open hearings and simph \ ote on taiewal 
legislation after executive ' consideration. Secretary of 
the Ait Force Harold Talbott is one of the strongest 
supporters of renewal. Secretary of Commerce Sinclair 
Weeks, it is understood, is opposed, hut liis position 
was overruled when the President formally requested 
Congress to continue the new reiie|otiation law (AW 
Mar. 2S, p. 15). 

-Washington staff 
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4MC Comptroller Jf'arus Imlustry: 


Production Methods Lag Behind R&D 


By W’lmurn Cou!;lilin 

Los Angeles— U. S- ptoduction meth- 
<xls are not keeping pace witli rapid ad- 
\ances in rescarcli and development. 
As 3 result, tlic nation is designing air 
weapons whicli it eannot produce. 

Itris warning came last week from 
one of the top officers of the Air Mate- 
riel Command. Maj. Gen. P. W. 
Smith, in an address before the aviation 
committee of the Los Angeles Cham- 
Iwr of Commerce. 

The AMC comptroller coiiSrined 
that two fields s'ital to the operation of 
new air weapons arc in serious produe- 
tion difficultv-: 

• Jet engines. 

■'The faet is that we liave some mag- 
nificent designs, but in too many in- 
stances we cannot produce them with 
the functional qualits we need at a 
price within our budget, in effective 
quantih'. on time." Smith said bluntly. 
► Too Optimistic— Persistent falling 
Isack from one production goal after 
another indicates that the industry— 
•\ir I'orce patlnersliip nia\ he develop- 
ing a dangerous blind spot in produc- 
tion eirgineering. he declared. 

".A great majorih of industrv has 
Ijccn over-optimistie. in all honcstv and 
sincerity, in making commitments for 
the new weapons, he said. ".Again 
and again they cannot meet the pro- 
duction schedules svhich they them- 
selves have accepted.” 

Major reason for this is the lack of 
realistic assessment of the production 


"In the long run a weapon is only 
as good as its production base." he 
said. "The storm warnings on this 
have been up ever since we began the 
concentrated Air Force buildup at the 
beginning of the war in Korea." 

It has been taken too much for 
granted tliat the U. S., where mass pro- 
duction was bom, need have no worries 
on tlie score of production methods, 
tlic AMC officer charged. 

Gen. Smith warned that tlic lag in 
Ijroduction methods may cancel the 
edge in weapons superiority over the 
communists that rescarcli and develop- 
ment has won for tlie U- S. 

"Some Air Force contractors have 
been facing tlic-problem squarely and 
.solving it.'’ he stated, "nieir success 
shows up on the production schedules, 
in the unfailing reliability of their 
Ijroducts- Many, however, have ap- 
pmcntlv not ei’en defined tlie problem, 
iiiiicli less taken action to meet it." 

► Lowest Denominator-Due to the 
high degree of interdependence among 
contractors, the general pointed out, 
ptoduction tie-ups in any one of in- 
mimer.ible component or equipment 
fields can stall a whole weapon system, 
or cancel out the reliable pcrfonmmtc 
of its mission, thereby holding produc- 
tion to the lowest common denomi- 

"1 think the answer to that lies in 
raising the over-all level of our produc- 
tion engineering." he said. 

Smith defined pro'duclion engineer- 
ing as the process by which a device 
is developed from tlie research proto- 
tv-pc to the actual ptoduction model, 
and bv which the production processes 


Home Owners Sue Lockheed 

Los Angvies-A trial which will be followed closely by airliucs, aiiframc manu- 

The |)laintilfs. 127 home ^ners. are ^manding S960.000 damages from Lockheed 
Aircraft Corp. mi grounds that the "hidcuiis noises" and intense vibrations of Lock- 
heed aircraft opcr.iting from San Fernando A'allei' .\ir|>ort made them ill and nervoiu. 

The complaint charges that for the three years ending lost jiilv. «*hen Lockheed 

down over properties srirrmiiiding the -jiiport jbont kO times o dav at altitndrs rang- 
iiig from 25 to 700 ft. and at speeds from 150 to 500 mph- 
Lockhecd denies that the homeowners .sirffcred arri damage. 


to be cmplovcd are then established. 

Urgency of requirements for an Ait 
Fotce-in-being has meant thus hr the 
channeling o1 almost all available re- 
sources into actual production rather 
than production planning, Smith said. 

■‘Industry has had to ‘make do' in 
nranv instances to get the planes that 
are todav’s defenses into the ait," he 
remarked. "Our major concern now 
must be to insure that this does not 
become a production habit with us.” 

► Su^csled Solution- To combat the 
lag in U. S. production methods, Gen. 
Smith suggested: 

• As UbenI an exchange as possible of 
manufacturing know-how within indus- 
trv and within the trade organizations 
which represent it. "Let's use all the 
common sense vve have in distinguish- 
ing between trade secrets and the share 
of know-how that can benefit our com- 

• Concentration by individual manage- 
ment upon a linn program of retiring 
c'utmodcd methods while encouraging 
creative and forcsiglitcd thinking on 
production techniques. This will re- 
quire a definite budget allowance for 
adapting and cxpetinicnring in the pto- 
duction field with whatever promising 
nciv devetopments become available. 

• Increased recognition by management 
of the ptoduction engineering function 
and of the production engineer as a 
part of the management team. 

Gen. Smith said production engi- 
neers should be selected^ for "that 

of making a better product faster and 

He saiJ" the production engineer 
should be trained until he know.s exist- 
ing operations inside out and should 
be given the solid backing of manage- 
ment in keeping production going. 

► Bright Spots— The general cited a 
number of examples of excellent pro- 
duction engineering in the industry, in- 
cluding developments in optical tool- 
ing. fiighspced milling, steel and 
titanium extrusion, new sheet metal 
forming techniques, rolled tapered 
sheets, the use of eastings, design of 
machine tools for aircraft needs, and 
the reduction in use of critical ma- 
terials. 

“But this high standard of perform- 
ance is not widespread enough," he 
charged. "It comes again and again 
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from the same few who are at the head 
of the class. They cannot carry in- 
definitely the whole burden of our in- 
dustrial progress." 

TTie new weapon system approach to 
Air Force ptnciircnient will help smooth 
the way for better production eiigi- 
pccrin|. Gen. Smith s.iid, because pro- 
duction engineering can begin at an 
early design stage. Neccssitv’ for radical 
redesign therefore will be siibstantiallv 
lowered by producibility considerations. 
►Air Force Aid— The Air I'orce is will- 
ing to gii'c whatci’cr assistance is neces- 
sary, particularly in those areas where 
military regiiiremcnts lay a heavy bur- 
den upon industry or where a sharing 
of resources can yield mutual benefits, 
he declared. From 1948 to 195^. the 
Production Resources Division spon- 
sored some 140 projects, ranging from 
studies of titanium fabrication and pro- 
duction to simplification of design. 


Hiller Shows Off 
Flying Platform 

AiiutliLT a>ing |>kitfnrm. tiacnble to 
experiments by the National Advoory 

plaved last week bv Hiller l-lclieopters. 
Palo Altu. Cal. Similar in most re- 
spects to the dc Lackner helhcctor 
(AW Apr. 4. p. 7) and dcseloped as 
a research tool for the Office of Naval 
Research, the fuller machine is sup- 
ported by a ducted fan. two contra- 
rotating projicllcrs. I'licrc are two 
cn|incs supplying logcthet less than 
too hp, TTic device is steered by 
luanhig in the direction in which the 
pilot wants to go. 



Wilson Warns Contractors on Security 


By Clautfo Witr.e 

Defense Department contractors soon 
will be asked to curtail their public 
infomiation activities, with particular 
emphasis on the data disclosed in their 
.idi’crtising, -iccording to Defense Secre- 
tary Charles E, Wilson, 

Wilson’s decision was disclosed last 
week at a Pentagon news conference 
called for discussion of his recent orders 
curbing miliriiry spokesmen and de- 
manding tliat the armed forces reduce 
their public information staffs (AM' 
Apr 4, p. 11). 

►Control Powers— The secretary said 
his orders are "intended to improve a 
recognized unsatisfactory situation" 
wliicli is resulting in provision of "so 
much information about the perform- 
ance and capabilities of our new weap- 
ons” for potential enemies. 

Wilson made it clear tliat contractors 
"will be asked to co-operate” and indi- 
cated the department has mote power 
to control them than it has oirer tlic 
press because "tlicv are obligated" to 
the goi’cmmcnt. 

He did not cite specific instances of 
indiscretions by industry but said an 
enemy can get "astonishing information 
out of advertisements” and that "there 
arc people who try to .show how much 
they know ... in some cases thci' talk 
too much." 

AVilson also said: "M'e have been put- 
ting out technical information wfiich 
onr top people feel we should not be 
putting out.” He did not name the “top 
people” but it is known that President 
Eisenhower has strong convictions on 
the subject, 

► Hard To Define— Most of the news 
conference questions about Wilson’s di- 


rective centered on its requirement that 
an item cleared for publication not only 
has to pass security rules but also must 
make a "consfruetii’c contribution” to 
the Defense Department’s mission. 

The secretary said this is "a little hard 
to define” and that questions of "pro- 
priety and policy" arc involved as well 
as secrets. Asked if this was not the same 
standard imposed in countries behind 
the Iron Curtain, he replied: "My stand- 
ards arc different than tlicirs, so don’t 
worry about that.” 

Another reporter pointed out tliat the 
new Wilson directive is similar in manv 
respects to one promulgated bv Defense 
Secretary James Forrcstal in 1949. Wil- 
son said it is similar, but that collapse of 
the Forrcstal program did not mean that 
the program will not work in 1958. 

► Central Review— lie asked the press 
repeatedly to "allow- a little time” for 
the confusion to quiet down and ex- 
pressed confidence that liis orders will 
"clear up our problems.” 


MarquartU Growth 

Remarkable phenomena of the boom- 
ing U. S. aircraft industry are the new 

during the post-World War II decade. 
One with an mitxtandiiig record is Mar- 
qiurdt Aircraft Co„ A'an Nuys. Calif., a 
leader in the devciopiucnt of r.iinjets. 
aftcrhiimcrs and reverse tlmisl devices. 
On page 43. Irving Slone, one of .Mia- 

starls a series of articles on Marqiiardt’s 
growth and its products including super- 


Hie secretary said that a general 
tightening of classifications will be un 
dertaken and that the program to do 
this and enforce the program will be in 
the hand.s of his new .Assistant Secretary 
for Legislative and Public Affairs, 
Robert T. Ross. Ross replaced fatnici 
Sen. I-'ted Seaton in this post htsl 
month. 

W'ilson declared that he docs not ex- 
pect nuiiiy questions involving “eon- 
structii-e" material will come to his desk 
once his program is under wav. although 
“it was recognized that in order to hai-e 
uniform jjolicics such rei iew would have 
to be done centrally.” 

► Military Reaction-Sinec distribution 
of flic directii-e. ncvi-snicn and some 
contractor representatives have had dif- 
ficulty getting infomiation. Reaction 
of uniformed information officers in the 
Army, Nai-y and Air Force has been 
to shun responsibility for deciding what 
is "constnrctii-c’’ and pass all material 
along to the Defense Department for 
approval- 

Wilson denied tliat this was the in- 
tent of his order and said there is no 
reason wliv touHne queries should not 
be handled in the routine way. 

Fir.st brancli of the service to put 
out its own directive carrying out AVil- 
snn’s order was the .Anny. Army Secre- 
tari Robert T. Stevens told field com- 
mands tlic\- must get prior approval 
of the Pentagon before releasing in- 
formation that deals with anything but 
local niattcrs- 

► Testimony Trimmed— Tlic standards 
under ivliidi iiifomiatioii will be denied 
were not noticeably clarified by Wil- 
son. At one point he said he would 
forbid the Pentagon to co-operate with 
a reporter working on a story not 
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viewed as "constructive.” He indicated 
an example oi this might be an article 
on such an issue as the controversy over 
the relative merits of the B-36 bomber 
and the horrestal-class carrier, 

Neither did the secretary give any de- 
tails on hosv lie planned to have Ross 
handle the classification of material “a 
little differently.” Only indication of 
how this may work was a report that 
material had been censored out of a 
statement prepared by Gen, Nathan F. 
Twining, USAF Chief of Staff, for a 
congressional committee. 1116 facts, in- 
volving the Falcon missile, are not 
classiffed and were used earlier in a 
cleared speech bv Trevor Gardner, 
USAF Assistant Secretary for Research 
and Development. 

On Capitol Hill last week, Congress 
was in recess but Sens. A. S. (Mike) 
Monroney. a Democrat, and Francis 
Case, a Republican, both former re- 
porters, criticized the Wilson directive. 
Monroney suggested the help of work- 
ing editors should be sought to draw- 
up a practical program that would not 
gag the press but would protect na- 
tional security. 

► New Officials— Ross, Wilson’s as- 
sistant now in cliarge of the effort, is a 
former member of Congress from New 
York City, assistant to me chairman of 
the New York Republican State Com- 
mittee and liaison man for that group 
with the Republican National Com- 
mittee and the ^\^lite House. 

Ross has had business experience with 
two firms tliat manufacture clothing 
and athletic equipment and for three 
years was special assistant to the presi- 
dent of the Liggett Drug Co. 


Early this month, Philip K, Allen 
was sworn in as executive assistant to 
Ross. .Allen had been chief clerk of the 
Senate .Armed Services Committee 
since 1953- He is a former Republican 
member of the Massachusetts State 
Senate- He served five years in the 
Army. His other experience includes 
work as a teacher and coach at Cam- 
bridge School and Phillips Academy, as- 
sistant counselor for veterans at Har- 
vard Universitv and assistant to the 
dean of admissions at Harvard. For 
two years he was executive secretary of 
the Massachusetts Republican State 
Commitlc-c. 

► Swan Resigns— Until early this month, 
D. W'alter Swan, assistant to flie presi- 
dent of United Air Lines, was serving 



as deputy to Ross for public affairs. 
Swan has returned to UAL and the 

Speculation last week was that this 
vacanq- may be filled by R. Karl Hona- 
man, director of Commerce Depart- 
ment's Office of Strategic Infonnation, 

Iloiiainan, formerly of the Bell Tele- 
phone Co., is known to have a pre- 
sentation showing how material reaches 
the enemv. Like Wilson, he knows 
none of the facts are classified but feels 
they still should not be printed. 

Small Business Rule 
Under Investigation 

Protection offered small business in 
defense mobili-zation plans will be in- 
vestigated within the next two weeks 
bv the Senate Committee on Small 
Business. 

Witnesses will include Defense Sec- 
rctarv Charles E. Wilson and Defense 
Mobilization Director Arthur S. Flem- 
ming. Thq- will be questioned about 
plans to maintain the mobilization base 
and how the interests of small business 
are guarded in procurement rules. 

Wilson is expected to explain his di- 
rective of last December ordering De- 
fense Department procurement officials 
to broaden the base even at the expense 
of paving premium prices where neces- 
sary (AW Dec. 27, p. 15). 

► Price Differentials-So far, only the 
Air Force has implemented the direc- 
tive. No. 5005.3, with a procurement 
circular designed to expedite the pro- 
gram. The circular is applicable to all 
negotiated contracts. 

USAF poliq, the new rules say. is to 
approve “justifiable price differentials 
... to accomplish the objective of 
broadening or maintaining the Indus, 
trial base of suppliers.” 

Spokesmen for USAF say the new 
procurement circular (No. 10) does not 
change existing regulations but codifies 
the rules and brings them into one 
place where they cannot be overlooked 
by procurement officials. 

► Contract Criteria-The circular says 
USAF will select for its mobilization 
base those facilities which meet these 
criteria: 

• Requiring a long lead time or long 
manufacturing cycle, 

• Not curtenfly in production or which 
are requited in quantities far in excess of 
peacetinie production. 

• Requiting the conversion of an indus- 
try or number of plants within an 
indu.stry. 

• Requiring materials or manufacturing 
processes essentially different from 
those in current use. 

• For which industry does not have pro- 
duction experience. 

Maximum utilization nf small busi- 
ness also is demanded to help maintain 
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• Ceographic dispersal. 

• Avoidance of undue concentration of 
contracts in a few leading suppliers. 

• Multiple awards. 

• Preservation of essential skilled labor 

• Utilization of existing open industrial 

• Preservation of essential niauagenient 
organization of know-how. 

■ Nlaximum subcontracting. 

Definition of geographic dispersal is 
ghen as insurance that facilities arc 10 
mi. or mote from a densciv populated 
area of 120,000 or more, a hig'hly in- 
dustrialized area or a major military 
installation. 


Innovations Aido 

Ait Research and Development Coin, 
mand's Analvsis and Kvaliiation Office 
has a new Araistant for Innovations. Lt. 
Coi. M. W. Beardsley. 

His job; to look at new and revolu- 
tionary ideas that may contiibnfc to 
dramatic strides in Air Force develop- 
ment- When an idea has iiieril, he will 
act to speed contact between the in- 
ventor and ARDC experts who arc 
interested- 

USAF through t^nlar ^channels. U- 
Col. Beard-slev can be reached at 
ARDC lieadqiiarters. Box 1595. Balti- 
more 5. Md. 


Russia Developing Mach 20 IBM 


Los Augelcs— Within 10 years. Riis- 
Mii will )>o able to laimcli aii intercon- 
tiiicnbl ballistic missile in the Much 
10 to Mach 20 range (S.OOO niph. to 
16,000 niph-). It will hit any target 
in tlic U. S. in not much more than 
30 mill, after firing. 

Closer is a Russian cruising missile 
svith speeds in the vicinity of two to 
three times the speed of sound that 
will put the enemv ssithin a few hours 
of most major U. S- citics- 

'lliis report was made last week hr' 
Gen. Benjamin W. Chidlaw, coni- 
inander of the Continental .Air Defense 
Command, before the Management 
Club of Hughes .Aircraft Co. 

► Offensive Slrengtli-"Bcfotc the end 
of tills same decade,'' he said, "we are 
jstobably going to be well into the bal- 

linproscincnts in the U.S. defense 
svstcin arc being offset b\- deselop- 
ments in offensive strength behind the 
Iron Curtain, the ADC commander 
svanicd. 

Deselopnicnt of long-range bomber 
force, followed bv increased missile ca- 
pability. nit-ans the Sosiefs ate not far 
awav from the ability to attack the 
U. S. dav or night in anv and all kinds 
of weather. Ccn. Chidlaw warned the 
meeting. 

► Interceptor Projectiles-Thc USAF 
general said intelligence reports of these 
Soviet developments meant this: "W’c 
had to think immediately in terms of 
interceptions which could be made in 
minutes and miles up— new kinds of 
projectiles with increased dcadliness 
and dccisis’encss— and some means of 
coming on target instantly, accurately 
and so destructively, day or night, in all 
weather that no condition of utmost 
favor to the attacker was able to put 
him out of out reach to bring him 

"It is no news to you that vout or- 
ganization got the job of building the 
nicthaiiital brain which would give us 
the capability for now. .And it is to 
voiir cserlasting credit that you brought 
it along in production in timelv 
fashion.^ 

► Rocketry Program— Chidlaw admitted 
the new rocketry program and fire con- 
trol mechanism ran into strong opposi- 
tion in the Air ForcC- 

"Such was the tendenq to resist that 
when we went into the first .Air I'Orcc- 
widc, air-to-air rockefrs’ competition in 
A iiina, Ariz-, in June last year, frankly 
the jurv was still very much out on the 
wisdom of our has’ing converted Yuma 
from a conventional gunnery center to 
roeketry in 1953.” 

Results of the Yuma meeting were 
decisive in changing this thinking. Gen- 
eral Chidlaw said. "It is now the opin- 


ion that the sliowing in Yiimii actually 
lifted the rocketry program and led 
collision course firing forward a full year 
in emphasis." (Gen. Chidlaw con 
finned here what .Avi.stion \\ ekk re- 
ported from Yiniui last year at the con- 
clusion of the rocket meet.) 

Since the initial competition at 
A'uma. US.AF has added imothcr rock- 
cm' proficienev center for air-to-air 
actnities at Valdosta. Ga.. the .ADC 
commander said. 

"In the not-too-dislaiit future, sve 
svill base all but a fe«- of the fighter- 
interceptors in the .Air Force ready to 
go in air-to-air rocketry einplovmcnt." 

AlA Calls Pullbacks 
Matter of Survival 

Los Angeles— It can be a matter of 
survival for a prime contractor to return 
work from a subcontractor to his own 
plant, according to L. D. Webb, vice 
president and western regional manager 
of the Aircraft Industries Assn. 

► Pullback Reasons— Speaking before 
the Industrial Manufacturing Services 
Corp. last week, Webb said primes 
often are criticized for pullbacks that 
ate necessary. T'hcse arc some of the 
reasons for pullbacks: 

• Failure of suppliers to meet sched- 
ules. qiialih' or pricc- 

• Inabilih- of prune contractors to esti- 
mate worl; laids more than a year in 
advance due to the nature of the air- 
craft indiistrv. 

• Certain laws of economics that face 
the prime contractor. Failure to recog- 
nize these often leads to ciiticisni of 
the prime bv the subcontractor. 

► Prime's Dilemma— "It his load falls 
off. he is faced with a dilemma," the 
.AIA official said. "If his subs arc effi- 
cient low-cost producers, then the re- 
turn of some work to iris own plant in- 
creases the cost of making those items. 

"On the other hand, Icanng it alone 
increases Iris own osethead costs." 

AA'chb cited this example; If a prime 
contractor had an overhead rate of 
150% and employed 10.000 persons 
before his schedule was reduced and 
then cut his force to 5.000, Iris direct 
labor would be reduced by 50% but 
his overhead rate could go as high as 
255%. 

"Such a situation could increase a 
prime contractor's costs to the point 
where he could price himself out of 

"It is therefore important to keep Iris 
direct labor force as high as his work 
load will jjcmrit. To do this, it some- 
times is necessary to pull subcontracts 
back from the subcontractors into the 
prime plant.” 
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British to Improve Bomber Range, 
Mobility and Accuracy on Target 


London-New technical developments 
aimed at providing longer range, greatet 
mobilitv and improved bontbing accu- 
raev’ for Britain's new subsonic strategic 
striking force of V-bombers were re- 
vealed during a recent Parliamentary de- 
bate on the military budget. 

Among the new improvements 
planned for the Vickers Valiant. Avro 
Vulcan and Handley Page Victor are: 

• Aerial refueling kits. These kits are 
being designed to convert the V-bomb- 
ers quicklv into tankers capable of aerial 
refueling of other bomben for long- 
range missions. No details of the jet 
tanker kits were given but they arc be- 
lieved to be similar to the type of equip- 
ment being developed by the U, S. 
Na\T for its “buddy system" concept 
for incre.ising the range of carrier-based 
striking forces. 

• Rocket-assisted takeoff. A de Havil- 
land Sprite cold rocket kit designed to 
boost t^ie Valiant on takeoff has already 
been publicly displayed- It is jettisoned 
after takeoff and recovered by para- 
chute. Similar installations ate appar- 
entlv planned for the Vulcan and Vic- 
tor to enable these bombers to use a 
wide variety of smaller fields rather 
than tie them to a few bases with spe- 

• New navigation and bombing systems. 
One new navigation and bombing sys- 
tem has been developed since 194 b and 
is now in production. Another new 
navigation system has been developed 
‘‘utilizing entirely new principles” and 
is in production. 

Undersecretary of State for Air 
George Ward said the creation of 
the V-bomber striking force with its 
atomic and hydrogen weapons stockpile 
had top priority in Royal Air Force 
planning. He said the first squadron of 
Valiants has been organized and a sec- 
ond squadron is forming. The Valiant 
has a better performance, according to 


Ward, than the Boeing B-47, of which 
1.200 arc now in service with Strategic 
Air Command. Both the Vulcan and 
Victor have demonstrated performance 
well abos'c 50.000 ft. and at high sub- 
sonic speeds, he said. The Vulcan 
is expected to get into squadron sers’ice 
in 1956. 

► Mobility Plans— Britain plans to de- 
velop Middle East and African bases for 
its strategic striking forces to give them 
dispersal and mobilits’ sufficient to pre- 
sent a crippling enemy attack on the 
bases at home. Bombing ranges are 
also being planned for the African 
desert, and a new radar plotting tech- 
nique will enable recording of bombing 
accuracy on drops made far out at sea. 
Canberra squadrons are being ro- 
tated through the Middle East base 
complex in a manner similar to the 
shifting of USAF bomber wings to 
North African, English and Far East- 

Although there are 11 projects 
aimed at supersonic aircraft des’clop- 
inent under way in Britain, there is no 
specific project for a supersonic bomber. 
Ward said the RAF is taking deliv- 
ery on atomic weapons and storing 
these weapons at key locations. De- 
bate also tcs'caled that the strategic 
striking force would not reach an effec- 
tive strength until the end of 1956 and 
that it is programmed to maintain 
and support a first line strength of about 
100 bombers. 

Flight simulators are being built for 
all three V-bomber types, with the first 
Valiant simulators ready for operations 

► ProdiictiOD-British aircraft industry 
produced a total of 6,000 aircraft and 
12,300 engines between November 
1951 and Match 1955, of which about 
200 were Hawker Hunter fighters and 
about 750 were jet trainers. Original 
orders for more than 1,000 Venom 




fighters were cut by 750 planes, and the 
Canberra bomber program was slashed 
from 1,200 to 800 planes. The "Plan 
H" of Royal Ait Force development 
in force before 1952 called for a front 
line strength of between 3,000 and 
4,000 aircraft but cunent plans set the 
RAF first line combat aircraft well be- 
low that figure. 

The subsonic Gloster Javelin delta- 
wing all-weather interceptor is still be- 
set with development problems, but 
“these can be solved within the limits 
of current aeronautical knowledge." 
Ward confirmed Aviation Week’s 
prediction (AW Dec. 13, p. 11) that 
the Javelin will be armed with an air-to- 
air guided missile in addition to its 
four .Aden 30-mm, cannon. A later 
development of the Javelin has been 
ordered in a pre-production batch of 18 
planes. This version will feature a thin- 
ner wing and Olympus engines replac- 
ing the Sapphires for more speed and 
better altitude performance. 

Other developments revealed in the 
debate are: 

• Hunter trainee is in the works 
with a tandem seating arrangement. 
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Collision Warning Instrument 
New Avionic Need of Airlines 


This two-seater will be used as an ad- 
ranced trainer in the all-jet R.AI'' flight 
training program. 

• "Rotor Proicct" has completely re- 
vised Britain's early warning radar and 
fighter control network with better 
equipment and underground control 
centers. This net will provide only 10 
min. warning for British cities. 

• Eight Comet It's will be modified 
for service with the RAF 'transport 
Command, lliey will be used to earn- 
freight until .in airworthiness certifi- 
cate is obtained for passenger travel. 
It is expected that these Comets ivill 
be used on a high speed shuttle be- 
tween England and the Wooincra mis- 
sile test range in Australia. 

■ Joint cxpcrinicnFal helicopter unit 
will be organized bv the R.AF and Bri- 
tish Army to develop copter techniques 
for both seri iccs. 

• New anti-submarine svarfare helicop- 
ter is under development. 

• Current anti-aircraft missiles dcsel- 
oped in U. S. and Britain have too 
snort a range to be effective against 
jet bomber attacks. Britain is concen- 
trating on development on an anti- 
aircraft missile system that will bring 
down an enemy bomber ssell out at 
sea before the)' reach the British Isles. 
Onlv one missile has been ordered into 
production— an air-to-air missile be- 
lieved to be the de Havilland infra-red 
guided rocket. 

Automatic System 
Sends Weather Data 

An electronic data processing system 
to speed transmission of weather in- 
formation to aviation facilities is in 
trial operation over a 10-station net- 
work extendiM from Indianapolis to 
Washington, D. C. Developed under 
Air Navigation Development Board 
sponsorship, it may be the prototype 
of a nation-wide system for automatic 
handling of weather and flight plans. 

Heart of the system is a large mag- 
netic "memory” drum, and automatic 
teletype switching st.ition, both located 
at Indianapolis. Latest weather report 
will be stored on the drum, and auto- 
matically transmitted periodically via 
teletypewriter, giving each facility only 
the weather infomration it normally 
lequircs. If a station wants more data 
on other geographic areas, it uses its 
tcleh'pewritet to interrogate the In- 
dianapolis storage drum. 

The 10 facilities tied into the present 
evaluation network include; Weather 
Bureau stations at Indianapolis. Day- 
ton. Columbus, and Pittsburgh; the 
Civil Aeronautics Administration sta- 
tion at Zanesville, Ohio; USAF stations 
at Davton and Olmstead Field; the 
Naval Air Station at Columbus, Ohio; 
and Capihil Airlines at Pittsburgh. 


Air Transport .Assu. has challenged 
the aiionics industry to come up «ith 
a proximity warning indicator, a ncu' 
dci ice to warn pilots of collision threats 
from nearb) aircraft whose course and 
altitude present a collision threat. 'Ihe 
device must show instantly what evasive 
action is ncccss;iry. 

Requirement for the proximitv warn- 
ing indicator stems from growing air- 
port and airwass traffic densitv that is 
not patrolled now b) air nm'tc traffic 
controllers during VF’R conditions. 'I'lie 
des'ice also should prose u.seful during 
IFR conditions. 

The problem of collision cxqjosure 
"is growing much too rapidiv for peace 
of mind." one airline official savs. 

► Airline Interest— First public dis- 
closure of airline requirements for the 
proximit) warning indicator came from 
David S. Little during Spring .Asstm- 
bl) meeting of the Radio Technical 
Commission for Aeronautics in Los 
Angeles. 

Little, superintendent of airwavs aids 
and electronics for American .Airlines, 
heads the ATA VF'R Committee that 
drafted operational requirements for the 
device. 

Little called on the asionics industry 
to appl)' its technical ingenuits- to the 
problem and to develop suitable equip- 
ment, although he indicated the air- 
lines were not yet reads to commit 
thcmsch'cs to fleetwidc installations. 

► What Is Needed— Operational require- 
ments for the proximit)- warning indi- 
cator, prepared by a group of airline 
operations and electronics experts, call 
for the following: 

• Detection of all aircraft within a 
radius of 10 miles during cruise condi- 
tions (three miles while in a holding 
pattern) and within plus or minus 800 
feet of the airplane’s altitude-aiid pos- 
sibly up to plus or minus 5,000 feet. If 
complete spherical coverage is not feas- 


Proximity Problem 

"As OUT speeds of operation increase, 
our closure speeds rapidU surpass that 
lioint where the human eve and body 
are effective in coping with the colU- 

traffic aggravates this puibleiii. Iliglicr 
petfomiancc aircraft . . . take longer and 

proper control movemrmts have been 
accoin]>lishcd." . . . l>artd S. Little, 
speaking on the need for proximit) warn- 
ing indicatoix. 


iblc. the forward hemisphere is consid- 
cicd the more important. 

• Dts])lay of all aircraft within detec- 
liun range, showing their direction, al- 
titude and distance. 

• AA'arning bs- audio means, whenever 
another aircraft "penetrates" pre-se- 
keted perimeters, of altitude, range 
and/or bearing. .-Although all uircraft 
uithin detection range would be dis- 
played. .ATA would like pilot alerted 
only when another aircraft's bearing, 
distance and altitude present a hazard. 

This collision possibilit) would be 
deteriiiincd by a small trigonometric 
computer e;ilculatiug what .AT.A calls 
"the collision triangle." .AT.A Ijelicses 
this added compkxitv is desirable so as 
not to annoy the pilot with needless 
w;irniiigs under high densit)' condition.s, 

► Radar To Smoke 'I'rails— .A’l'.A lists 
more tlian a dozen different possible 
technical approaches the industry 
miglit use to sohe the problem. 'I'hese 
range from a supcr-high-ftequcncy 
radar to vapor or smoke trails and from 
infra-red detectors picking up engine 
radiation to the use of radioactive mate- 
rials and detectors. 

A TA believes many of these will be 
quickly rejected as impractical, and 
centers its attention on two generic 
radio types; 

• Independent, requiring no active 
equipment or "cooperation" from 
tamet aircraft. 

• Cooperative, requiring other aircraft 
to be equipped ss-ith some type of 
a.ssoeiated equipment. 

► Independent Type— AT.A believes the 
moat feasible independent type of 
warning indicator will be an airborne 
radar operating at a frequenev of 
10.000 to 50,080 megacycles. (Present 
airline storm-warning radars operate at 
approximately 5.400 and 9,200 me.) 
'I'hese ver) higli frequencies would give 
sufficient definition to pick out other 
aircraft, not pos.sible witli tlic lower- 
frequency storm-warning radars. 

Disadvantages of proxiniits'-waming 
radar, according to .A I'A. appear to be 
its high cost, heavy weight and the 
need for a large external antenna with 
somewhat critical siting requirements. 
Added disads-antage is tliat precipita- 
tion reduces the effectiveness of radar. 

A simplified radar that shows oiilj' 
the direction of the target aircraft, 
without indicating its distance, might 
reduce the cost and weight. But this 
also would reduce equipment's utility, 
making it unable to calculate the "colli- 
sion triangle." 

► Cooperative Type— On the .strength 
of its own limited study, ATA^’s 'VFR 
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Committee believes that cooperative 
type proximity wanting may pro\c to 
be the better system. ATA considers 
sct eral possible approaches. 

One is to use a special transponder 
beacon, similar to that contemplated 
for air traffic control use, except that it 
would operate at a liigher frequence'. 
This would enable an interrogating air- 
craft to obtain a satisfacton- bearing 
accuracy with a relatively small external 
rotating antenna. The transponder 
reply would be coded to give aircraft’s 
altitude, as measured by a barometric 
altitude transducer. 

A less costly adaptation might in- 
volve a contiiiuous-wa\c or pulsed 
transmission from all aircraft (inciiiding 
barometric altitude information). But 


Los Angeles— Airframe manufactur- 
ers have been cautioned not to invade 
the avionics field and warned iigainst 
attempts to hire engineering talent 
away from present asionics finns. 

H. Leslie Hoffman, president of 
ffotfinan Electronics Corp., charged in 
a spcecli before the Radio Technical 
Commission for .Aeronautics that air- 
frame manufacturers expect to double 
their avionics engineering staffs within 
the next four years by hiring engineers 
away from existing a''ionics companies. 
Thi.s would increase the mimber of 
as’ionics engineers working in airframe 
plants from 6.000 to 12,000, he indi- 
cated. (The figiire.s are based on an 
exclusive .AvtA-rioN M'kkk surs’ev. re- 
ported in tlic December 20 issue, 
p. -14.1 

"Frankly we ate puzzled as to why- 
some of our friends in the aviation 
business feci it is necessary to continu- 
ally expand their electronic actisities 
when the services, facilities and per- 
sonnel arc available for manv of these 
functions within tlic already existing 
indu.stry.” lie declared. 

► Reply To Gross?— Some observers re- 
garded Hoffman's speech as a replv to 
Robert Gross, president of Lockheed 
Aircraft Corp., who last month de- 
clared that airframe mamifacturers 
must stand firm against loss of air 
weapons business to outside companies, 

Hoffman said the avionics industry 
has no misgivings about systems engi- 
neering or systems procurement— unless 
it is used as a means of making bigger 
companies bigger and smaller com- 
panies smaller and results in prime con- 
tractors drawing to tbemsches all of 
the electronics ousiness. 

The electronics industry is not over- 
loaded and can handle a great deal 
more work than it is now handling, 


this would not provide the distance and 
late-of-closure infonnation available 
from transponders. Still another ap- 
proach is for each aircraft to continu- 
ously telemeter to all other aircraft in 
the \icinit\- its heading, airspeed and 
barometric altitude. X^iilc tliis elim- 
inates the externa) rotating antenna, 
it complicates the computer design. 

► Overly Complex?- .A TA’s operational 
requirements are intended to stimulate 
industry thinking on the problem. 

If they prove incompatifilE with the 
need for extreme reliability and de- 
pcndabilits-, AT.A would settle for a 
less complex device that merelv alerts 
the pilot to the proximity of other 
aircraft without attempting to assess 
collision possibility automatically. 


Hoffman said in his address. 

► Problems Cited— Among other prob- 
lems placed before the meeting; 

• An Air Transport Assn, paper calling 
for an effective aircraft proximity indi- 
cator to reduce the hazard of mid-air 
collision was distributed (sec p. 17). 

• Expanding military communications 
needs arc fast exceeding allotted frequen- 
cies in the overcrow ded radio spectrum, 
Maj. Cell, Gordon .A. Blake, director of 
communications. Headquarters USAI-'. 

There is almost no limit to flic 
amount and variety of new avionics 
equipment that can be built. The situa- 
tion is so acute howcs-cr that “if a man- 
ufacturer should devise equipment with 
the same capibilitt we alreadv liavc, but 
which would use much less (of the fre- 
quency) spectrum, it is possible tliat the 
military would be fullv justified in bus- 
ing the equipment and launching an 
expensive replacement program solely 
for . . . the .spectrum savings.” Some 
techniques which liold promise of easing 
the situation include: single sideband, 
forward scatter .(seep. 73), new informa- 
tion theory, improved directional an- 
tennas, higli-power microwave tubes, 
and multiplexing. 

Swifter point-to-point and air-gtound- 
air communications arc also pressing 
needs. Blake said. Air warning to the 
military and civil defense svstem de- 
pends upon the simultaneous Sow of a 
great mass and volume of messages. 

New teletype equipment and auto- 
matic switching centers will speed the 
flow of information, but even these ate 
not fast enough for modern warfare. 
“We need a data transmission system 
which will transmit without the neces- 
sity for conversion by a teletypewriter, 
and can transmit rapidly pictures and 
maps as well as messages,” Blake said. 


Despite improvements in air-groiind-air 
communications, it is not yet possible 
to call one specific aircraft without 
botliering hundreds of others. Jet speeds 
and all-weather flying require automatic 
ss'stcms of control, via data link, and 
identification by IFF. 

• Gen. Blake reported that the Defense 
Dept's new system of unsatisfactory re- 
ports for aiionics equipment, first dis- 
closed bs' .Aviation W'Kiis, (Sept. 20. 
p. 60) will go into effect within the next 
few months. Each major supplier will be 
adi'ised quarterly of failures in scn’icc 
of its ai’ionics products, 

• .An appeal for an industry-wide sys- 
tem of exchanging failure data was 
made by M. H. Dazey, Northrop .Air- 
craft- Present lack of such a system re- 
sults in continued use of parts that have 
been showing scattered failures through- 
out the industry. 

• Avionic equipment rcliabilitv and 
maintainability continue to be major 
USAF problems, Blake reported. These 
stem from the speed with which new 
equipment must be rushed into produc- 
tion to meet jet age demands, and the 
loss of skilled USAF maintenance pet- 

Defense Dept, studies, cited by 
Blake, show that approximatclv 30% 
of avionic equipment failures result from 
operational conditions; 30% from man- 
ufacturing defects, and other 30% or 
slightly less because of design dcficicn- 

Rand Corp- studies show that 
U.S.AF spends tw'icc as much vearly on 
equipment maintenance as its orignal 
cost, a figure closely checked bv Navv 
experience. 

Electronic System 
Speeds AF Supplies 

Air Force operation of an electronic 
communications system for ordering 
supplies began this month between 
Dayton, Ohio, and Newark. N. J- Sub- 
stantial savings are expected when 
world-wide installation is completed. 

By reducing the “pipeline" time for 
ordering “from weeks to hours,” USAF 
points out, the system will permit re- 
ductions in supply inventories with re- 
sulting monetary savings. 

By October, USAF hopes to have 35 
points of the system in operation in 
the U.S. and then will extend' overseas. 

Heart of the system is the Interna- 
tional Business Machines’ “transceiver” 
for transmitting and receiving bv elec- 
tronic impulses over leased telephone 
lines. Transceivers installed overseas 
will be linked by radio connections. 

Air Force supply orders have been 
moving by regular and air mail, which 
requires weeks of time in cases of some 
overseas installations. 


Avionics Industry Cautions 

Airframe Makers Must Halt Raids 
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formance with specificotions MIL-N- 
25161 ondMIL-C-25162. 
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submitted to Wright Air Develop- 
ment Center. 
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KEROSENE SAFETY is STipportsd by this Viscount tiut did not catch hre during ciasb. 


Turbine Plane Economy Hinges 
On Outcome of Fuel Controversy 


By Gordon Conley 

A major controversy is developing 
over what type of fuel to use in the 
transition to turbine-powered aireraft- 
The choice is be^veen kerosene and 
IP-4. 

At issue are safety, economy and avail- 
ability. If the industry can resolve these 
points and agree on a standard fuel, oil 
companies will be able to cut the cost 
per gallon as they eliminate duplications 
in supply pipelines, 

► Civil Future— The problem now is 
confined largely to civil aviation, where 
the choice of fuel may determine the 
economic future and safe operation of 
turboprop or jet transports. 

So far, only Trans-Canada Air Lines 
has picked JP-4. TCA decided on the 
wide-cut fuel, roughly equal to a mix- 
ture of 65% low-octane gas fractions 
and 34% kerosene, after studying the 
operational requirements of its new 
Vickers Viscounts in Canada. 

British European Airways, Act Lin- 
gus, Trans-.4ustralia Airlines and Capi- 
tal Airlines selected kerosene for Bieir 
turboprop-powered Viscounts. 

Before the de Havilland Comets were 
grounded, British Overseas Airvavs 
Corp„ Air France and Union Aeromati- 
time de Transport (UAT) used kerosene 
in their jet transports. 

BOAC is expected to continue using 
this fuel when it lakes delivery in 1958 
on the first of 20 Comet 4s ordered last 
month (AW Mar, 38, p. 85). 

► Military Requirements— From the 
military point of view, the choice of a 
turbine fuel presented no problems. 
U. S. Air Force and most other mem- 
bers of the North Atlantic Treaty Or- 
ganization settled on JP-4 because of 
maximum availability. 

But availabilitv probablv will give wav 


to technical requirements as more 
supersonic aircraft become operational. 
Heat built up by supersonic speeds and 
rapid reductions in outside pressure dur- 
ing fast climbs can cause JP-4 to boil off. 

When these high-performance air- 
craft outnumber tbeir slower predeces- 
sors, the military may be forced to 
switch to heavier, less volatile kerosene, 
.^n alternative is the U. S. Navy's JP-5, 
basically similar to kerosene but with 
a higher flash point. 

Air and Ground Safety 

One of the basic arguments centers 
on the relative fire risk of kerosene and 
JP-4. Both can be ignited in flight or 
on the ground if condih'ons are ri^t. 

Most experts in the aviation indus- 
try and spokesmen for major fuel sup- 
pliers give the safety edge to kerosene 


because of its higher flash point of 
lOOF, compared with lOF for )P-4. 

But Trans-Canada reports safety was 
one of the points favoring fP-4 as the 
fuel for its 15 turboprop Vickers Vis- 
counts. Studies indicated the wide-cut 
gas retains most risks of hi|h-octanc 
aviation fuels, says TCA's Paul E. 
Lamouieu.x, but kerosene has all these 
hazards plus new ones. Tlie heavier 
fuel’s higher flash point would give 
only “occasional advantages.” 

The controversy over safety advan- 
tages of the two turbine fuels narrows 
down to these areas; 

• In flight. Heat causes JP-4 to boil 
violently at a relatively low 125F, says 
Lamouteinc. The fuel-air ratio is too 
rich for combustion if the vapor space 
is ignited. 

"With kerosene under similar circum- 
stances,” he says, "the fuel-air ratio 
above the fuel would go from too lean, 
through the explosive range, to over-rich 
as a result of the application of heat. 
Boiling would occur at .i considerablv 
higher temperatute (325F) and. should 
penetration occur during the transition 
of the vapor mixture through the expln- 
sive range, a catastrophe wrould result. 

"A fire is bad enough, but it is bet- 
ter than an explosion. . . 

Other fuel cxpwrts concede that kero- 
sene is sufficientliy atomized to form an 
explosive mist if escaping at high pres- 
sure or if fuel tanks are ruptured during 
very high rates of deceleration. But 
they apparently consider the chances of 
an inflight explosion negligible for 
kerosene. JP-4 or normal aviation gas. 

“There must be explosive mixtures in 
the fuel tanks during some portions of 
every flight.” one expert says. 

Carl .A. Weise, chief powcrplant en- 
gineer for Douglas Aircraft Co., gives 
these estimated total flight hours for 
civil transports without a single ex- 
plosion or fire due to random ignition: 


Specification Limits for Turbine Fuels 

ccificitioii Kerosene JP-4 JP-? 

D. F.ng. Mil-F-70H 

R.D, 2482 


R.V.P. psi 

Frecrc Point 

Btii/I.b. Net, Min, 


270F Max. 
370 Max. 
■170 Mas. 

1.3 Max. 
1.3 Max. 
45-55 


-40 Max. 

18,300 
25 Max. 

140 Min. 

16.5CS at -30F 


AVIATION WEEK, April 18, 1955 








Air Transport Is 
Israel’s Lifeline 

(AfcCraw-Hill WofJd Neivs; 

'I'd Aviv— Air communications ate 
vital to Israel. Still technically at war 
with her Arab neighbors, Israel has no 
external land transport connection. And 
the sea lanes to her friends are long. 

rhus, El Al. the government-spon- 
sored airline, is Israel's major traffic link 
with the test of the world In the six 
years of its existence, El Al has 
achieved, in the opinion of many for- 
eign experts, “good progress" an^ dis- 
played a high degree of initiative and 
dynamism. Tlie fact that the Israelis 
are very air-minded has helped give 
the carrier a nrighty boost. In 1954, 
El Al carried 32,000 passengers, against 
40,000 for Zim. the steamship naviga- 

► Busy ^hrfuic— El Al now links 
Lydda Airport with New York (three 
weekly flights}, London (four Sights), 
Paris (four). Johannesburg (one), Rome 
(four), Istanbul-London (one), and 
istanbiil-Paris (one). In addition, planes 
leave for V'icnna, Athens and Nicosia 
(Cyprus) on frequent schedules. Freight- 
Eis fly to all of these places, as well as 
.Amsterdam. 

From Ducsscldorf (Germany), they 
bring restitution goods once a week, 
under the Agreement on Reparations 
between Israel and West Germanv. 
The company Iras no direct links with 
Iron Curtain countries. 

El Al's 32.000 passengers in 1954 
included 6.100 international travelers 
flying between points outside Israel, 
liie corresponding figures for 1953 
were 29,000 and 4,600. Traffic for pre- 
vious vears; 1952-23,000; 1951-19,- 
200; 1950-14.700. 

These figures do not include immi- 
grants, whose number is large. Immi- 
grants arc carried on both El Al and 
chattered planes. Out of 1.120 flights 
in 1954, about 950 were regular and 
175 were immigrant operations. Pas- 
sengers include local officials, business- 
men. immigrants and tourists, members 
of Zionist groups, and Christian pil- 
grims to the Holy Land. 

El ,41 says it handles 50% of Israel's 
total air bHsincss-43% of the passenger 
traffic, 65% of the freight and 40% of 
the mail. To cover its network, the air- 
line uses a fleet of four Lockheed 049 
Constellations and four Curtiss C-46 
Commandos (two of which are freight- 
ers), Utilization is said to be as high 
as 65%. An Airspeed Consul serves for 
training purposes. 

► For the Future— El Al recentlv or- 
dered three Mark 300 Britannias for its 
long-range routes. The purchase ap- 
jjarcntly is being financed by the gov- 
ernment. Just how the goi’cmment 
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in operation ond copoble of producing forg- 
ings larger than heretofore attempted. Again, 
as from the beginning of the aviation age, 
Wyman-Gordon pioneers in scientific advance. 
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STEEL • TITANIUM 
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It starts with a heavy investment in skilled people and pre- 
cision equipment — seasoned by wide experience in metal 
hose development for aviation — sparked by an intimate 
knowledge- of its performanec and possibilities. 

We try to give total service by taking over wiring, fuel 
line and ignition problems for customers while their new en- 
gines are little more than a gleam in the designer's eye, We 
do this by living with their specifications until we produce 
the exact failure-free metal hose needed , . . light weight, 
space-saving, built to take extremes of pressure, tempera- 
ture, vibration, corrosion, in today’s engines. 

In addition, we're continually working on new metal 
hose designs to meet the needs of tomorrow's higher 
powered jets, rockets and guided missies, If 
you're wrestling with connection 
problems, consider using Titeflex. 


htd, init 'pra ioiibly loans liave been 
sccuTcd from the Chiise National Bank, 
non- Chase Manhattan Bank and were 
repaid out of K1 Al's profits- 

big training department operates 
in cooperation with ICAO and trains 
jjilots. navigators, flight engineers, radio 
operators, dispatchers and ground me- 
chanics for licenses. El Al’s captains 
arc still mainly foreign nationals, but 
they will gradually tie replaced with 
Israelis. 

In foster internal ait conniumica- 
tions. tile government has established 
the Arkia Co., in which El .M has a 
^0% interest. .-krkLi operates a small 
fleet of Commandos and de Ilavilland 
ICipides, and runs daily flights between 
l.ydda and Eilatli (on tlie Red Sc-a). 
and otiicr points in the counfrs . 

The Cliim Avir Co. operates ,i fleet 
of small planes used for agtieultutal 
s|>ra\iiig and dusting. Tlie aircraft are 
now lia.scd in Haifa and sort ice agriciil- 
Inral settlements in many part- of the 

l-'.l .\l sends its engines for (ncthanl 
lo tlie BO.kC base in Britain. However, 
last year Dedck organized a large and 
nptodate repair base, scheduled to play 
an important part in local aviation 
activities. Bedck. a go\cmment-con- 
trollcd senture run by Americans and 
.Smcrican-trained Israelis, is reported to 
represent an investment of S2 railiion 
III foreign ciirraicy and SI miilinn in 
!ot-al currency. 

In addition to handling conventional 
tipcs of aircraft, Bedck lias reportedly 
acquired equipment for the liaiidling 

I.ikely developments in 1955 include 
additional technical, operation anti 
liuilding impros’cmciits at Lydda, to 
facilitate international traffic; at Haifa, 
wliicii serves mainly as a base for in- 
ternal and Nicosia flights; at Eilatli and 
some private companies’ air field.s. 

► More Tourists Wanted— El AI plans a 
|>romotion campaign in the U. S. to at- 
tract more tourists: a similar dti\e bv 
,\ir I'rancc will concentrate on Jewish 
groups ill New York. TWA will go 
after university students from coast to 
toast, churcli groups in the Midwest 
and tlie Pacific Coast, and laritiiis 
women’s associations. 

Only Mi Al and TWA run direct 
flights to and from the U.S. 

If .some form of peace is arranged 
between Israel and the Arab nations, 
this would enlarge the scope of the air- 
line's operations in the whole area. 
I'liglits now coding at l.vdchi might be 
extended to other destinations. 

Political developments in the Middle 
East or North -Africa may originate new 
immigrant airlmme operations, such as 
Israel has nm in the past— Magic Carpet 
(the Yemenite airlifth .-Mi Baba (the 
Iraqi lifti, etc. 
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Mexico Improves 
Terminal Facilities 

(McGraw-Iliil World News) 

Mexico City— Mexican aviation re- 
covered from tlie 405? devaTuatioii of 
the Mexican ciinciicy in April of last 
vear after the government granted geu- 
cral fate increases of 20%, 

Mexico’s busiest single air route— flie 
.\eroiiaves flight between Mexico City 
and Acapulco— c-arried a record mmiber 
of passengers on the one-hour flight 
with its new fleet of Convairs. 

The new S2-mi!lioii airport in Aca- 
pulco, located on the opposite side of 
tlie city from tlie former field, was 
placed in service in December and pro- 
vides more rapid handling of pusscii- 
gers as well as greater comfort tliroiigh 
its liandsome new waiting rooms, restau- 
rants. ticket and baggage offices, etc. 

.At tiic same time, .Acronaves in Jaii- 
uarv inaugurated its first direct flight 
lietvvccn the U. S. and tlie famed -Aca- 
pulco resort- Tlie flights will be non- 
stop from Tijuana on the U. S. border 
dircctiy to tlie Acapulc-o airport. Pre- 
viously passengers from California liavc 
liad to go by way- of Mexico City, w liicli 
usuallv meant on ovemiglit stop in 
Mexico City. 

Conipania Mcxicana de Aviacion, 
Mexico's largest domestic earricr, flies 
its domestic routes to nearly all parts 
at tlie comitry. It lias added several 

CMA, an affiliate of Pan American, 
is reported to iiave ordered flirct DC-7s 
-tlie first of this type to be ordered by 
a Mc-xiean airline. It is said licie that 
tlicsc planes are to be used on a new 
CMA route nonstop to New York City, 
from the Mexican capitil. Confiniia- 
lion of this has not yet been foitli- 
coming. 

The new Mexico City centra! iiiqiort, 
wliicli went into service in flic early 
ixirt of last vear, lias )iroven iiniisnally 
siicc-cssfiil, and its ojicTation iias been 
widclv applauded. The handsome 54.5- 
millidn structure, one of tlic laigcst in 
llic world, can liaiidic up to 24 OC-6s 
at a time and is capable of handling 
17,000 pa.ssengers a day. 

The atraugement for intcrii.itinnal 
passengers in the new airport has been 
liarlicularly successful. It follows an 
umisually good traffic ]xittcm whicli 
permits visitors to sec iiassengcrs aligiit 
from the plane, speak to tlicin across a 
fcnced-off garden area and tlien follow 
their entire course through immigration 
and customs by watching the passengers 
tlirmigh plate glass windows from a cen- 
tral waiting room. 

In effect, tlie incoming i»ssengets go 
in a U-shaped course aroniid tire wait- 
ing room wliicli has plate glaxs on all 
sides. 
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New catapult and 
arresting gear gets them 
oif and brings them 
back-safely 



Task forces from E. W. Bliss Companj’s Ordnance 
Division have been working closely with Navy officials 
in development, production and servicing of steam 
catapults and arresting gear. 

Some of our men have worked at the prototype 
stage; some are scattered around the world, supervising 
installation and maintenance of this equipment aboard 
U. S. Navy carriers. Still others serve at home, super- 
vising production, or working on steam catapult con- 
version plans for the large Midway-class carriers. 

Because of the size of Bliss’ seven U. S. plants and 
the scope of its facilities, it is able to absorb these and 
other classified ordnance projects without affecting its 
role as world's leading builder of presses, rolling mill 
and special machinery. 

BLISS FACILITIES AT A GLANCE 

• Seven major manufacturing plants in U. S. totaling 
more than 1,750,000 sq. ft. of floor space. 

• Two licensed Meehanite foundries. 

• Two welding shops— both capable of handling ex- 
tremely large weldments. 

« Facilities for both large, heavy parts and for small 
precision parts . . . from catapults to machine guns, 
for example. 

E. W. Buss Company, Canton, Ohio 
PRESSES, BOLLING KILLS, SPECIAL MACHINERT 


Bliss is more than a name... ifs a guarantee 


AVIATION CALENDAR 


Apr. 18-21— Society of Automotive Engi- 
neers. Golden Anniversary Aeronuatic 
Meeting. Aeronautic Production Forum 
and Aircraft Engineering Display, Hotel 
Stallcr and McAlpin Hotel, New York. 

Apr. 18-21-.\nierican Society of Mechan- 
ical Engineers, Diamond Jubilee spring 
meeting, including four aviation sessions. 
Lord Baltimore Hotel, Baltimore. 

Apr. 20-22— American Rocket Society, spring 
meeting, Baltimore, 

-Apr. 2-f-28— Airport Operators Council, 
eighth annual meeting, Seattle. 

April 25-May 6— international Air Transport 
Assn., eightli technical conference, San 
Ilian. P. R. 

Apr. 27— Pratt & Whitney Aircraft, first 
1955 foium on engine operation and main- 
tenance, East Hartford, Conn. Other 
fonim.s: Seattle. May 13; Oakland, May 
17; Burbank, May 19; St. Paul, May 24; 
Millville, N- I-. Sept. 14; Miami. Sept- 
19; Dallas, Sept. 21. 

•Apr. 27-29-^ociety for Experimental Stress 
Analysis, spring meeting. Hotel Statler, 
Los Angeles. 

Apr. 27-30— American Helicopter Society. 
11th annual forum. Hotel Mayfiowet, 
Washington. D. C. 

Apr. 28-29— Michigan Aeronautical Confet- 
ence, University of Michigan. Ann Arbor. 

Apr. 29— Institute of Navigation, eastern 
regional meeting, Friendship Airport, 
Baltimore. 

Apr. 29-30— New England cadioelectronics 
meeting, rooiisored by Boston and Con. 
necticut A^lley sections of IRE. Sheraton 
Plaza Hotel, Boston. 

Apr. 30-Air Force Assn.. Illinois Wing 
convention, Sheraton Hotel. Chicago. 

May 2-5— Society of Aeronautical Weight 
Engineers, national conference. Hilton 
Hotel, Ft, Worth. 

May 3-5— Instrument Society of America, 
first national Flight Test Instrumentation 
Symposium. Allis Hotel, Wichita. 

Mav 44— Fourth International Aviation 
Iradc Show, 69th Regiment Anriory, 
New York. 

Mm- 5-First International Aircraft Mart 
Exposition. Will Rogers Memorial Coli- 
seum, Ft. Worth, 

May 5-7— National Inter-Collegiate Flying 
A«n., annual convention and air meet, 
Meacliain Field, Ft. Worth. 

May 7-8— As.sociatioii of Northeastern Col- 
lege Firing Clubs, annual fnter-collegiate 
air meet, Troy (N. Y.) Municipal Airport. 

May 9-11— National Conference on Aero- 
nautical Electronics, Biltmore Hotel, 
Darton. 

Mar 16— National Fire Protection Assn . 
annual aviation seminar. Nctlicrlind 
Plaz.i Hotel. Cinciiin.ili, 

Mav 16-20-NationaI Materials Handling 
Exposition, omduced by Clapp & Poliak, 
[nteniafional Amphitheatre, Chicago. 

May 18.20-National Telcmetring Confer- 
ence, Monison Hotel, Chicago. 

\fav 23-24— American Society for Quality 
Control, ninth annual convention. Hotels 
Statler and New Yorker, New York, 

Mav 30-Fcderafion Aeronaiitiuue Interna- 
tionale and KNVvL Royal Netherlands 
Aeroclub, fifth International Air Display, 
Ypenburg Aerodrome, The Hague. 
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Ii> Duvi.l V. An.lrrh.ii 

llic Nike network, now assigned to llie defense of 1? major American 
cities, furnishes an excellent exanrplc of field operations witli one of the 
first weapon systems to be developed. 

With nearly 100 Nike sites to be activated in the near future, the 
/Vrmy faces the multiple problems of constructing, equipping, siipplving and 
justify ing missile batteries stationed from New York to Los Angeles. 

Ifiese problems are complicated by the continuing development of tlic 
systein itself, which requires feeding improvements into each of the battery 
sites as fast a.s production lines turn them out. 


.Anin’s initial decision was to treat 
N'ikc li^ce any otlier piece of ordnance; 
to handle it with standard procedures 
from receipt to field use; to overliaul, 
maintain and update the system like 
any otlier item of field gear. 

This decision— since modified only 
slightly— has paid off in the operational 
use of the first anti-aircraft missile sys- 
tem. 

► Backgtound-Nike is probably tlie 
oldest weapon system extant. It'begaii 
ns :i postwar project under tlic control 


of Bell Telephone Labs, and from the 
first w-as engineered along the systems 
concept long known to the communica- 
tions industry. 

Nike production responsibility is di- 
vided roughly half and half between 
Bell’s manufacturing affiliate. Western 
Electric Co., and Douglas .^i^crllft Co. 

Western Electric builds radars, com- 
mand and control triiilcrs and other 
gear; Douglas responsibility is for the 
missile airframe, launclier and control 
gear. 


► System ,\ssembly— The first time the 
components are married into a system 
is after delivery to tlie Army at its Ft. 
Bliss-White Sands Proving Ground 

Meantime, the battery has been activ- 
ated as a unit, and its personnel have 
been going tlirougli the training pro- 
cedures and extra schooling required, 
lire 100 officers and enlisted men arc 
clioscn off the top of tlie Army's lists. 
Many of tlic officers have engineering 
or scientific degrees. The enlisted men 
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t nine extra months of schooling if 
cv are to he electronics tcclinicians. 
ree months if they arc to be mcchan- 
il or propulsion .speciali.sts. 

I'liese men work on the equipment 
at will be assigned to their battery, 
licv assemble it. check it out, and get 
ready for the field, under the wateh- 
1 eyes of factory technicians and 

Out to lamnch— Tlie package unit of 
ittery and men is formed. ’I'hcy make 
1 a convoy and move out to the 'I'ula- 
sa basin, where a field battery is set 
) ill the Red Canyon Range Camp 


Under operational conditions, tlic 
biittery fires its first rounds. They 
launch a few jiracticc missions, then 
get a shut on a live run against a drone 
aircraft, generally a B-17. 

,\ftcr shooting down the drone, their 
practice sessions are over. The unit 
moves out of the range camp to a tac- 
tical site near a city. 

► Site Choice— Selection of the area for 
the battery has been previously made, 
so that the unit can move right in and 
set lip. Three basic considerations 
govern the site location; tactical layout, 
technical layout and logistics, 

.\hout 60 acres of land is needed for 
a single battery. Of this, about 30 acres 
is the buffer zone; this land can be 
svorked by a farmer, for example, or can 
be used for domestic animals; it must 
not contain houses, nor places where 
crowds would naturally gatlier, like pic- 

.\cqiiisition of the land is the biggest 
problem facing the local anti-aircraft 
commands. No community, even when 
its own future is at stake, delights in 
having a military unit mo\-c in. In addi- 
tion, lack of a unified positive public 
relations program has hamstrung the 
.\rmy in its attempts to convince the 
citizciirs of Nike's values- 

► Site Layout— Nike site consists of 
two aieas, each of about 1 5 acres, and 
located .about 1,000 yd. apart. Tlic 
guidance equipment and the adminis- 
trative and housing f.iciiities arc to- 
gether in one area. The other contains 
the underground magazine, fueling and 
amiing stations and the launchers. 

Biggest difference between tlie Nike 
battery in tlie field and at a futed site is 
the underground magazine, ficre in a 
concrete storage \-auIt about 58 x 62 x 
12 ft. arc stored the ready missiles. 

Other equipment at die launching 
and guidance sites is the same as that 
used in the field, with the exception of 
the scini-permanent types of fiousing. 

Tlic entire field system is air-trans- 
portable, so tliat the working units of a 
battery can be airlifted to defend special 
areas or for mobility from one the.ifer to 
another. For this reason, magnesium 
has been used to a tnaximum; the trailer 
vans are built largely of a magnesium- 
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How the Systems Concept Originated 

Credit for oiigiiiatiug tUc tystem£ concept could be ussigiied to the Bell Tele- 
phone Co., which coined the nenic “Bell System” during the letter port of the 19tli 
century. 

Said a Bell spokesman, “If sve hadn’t worked along the lines of the systems 
concept, you still wouldn’t have tclcplioiic service." 

Application of the svstenis idea to a weapon came slxrut after Bell's experience 
during World ^^'ar II. 'lire hrm was responsible for only a piece of Army's anti- 
aircraft fire control svstenis. and eontimiallv heard complaints from the held about 
mismatched units, of which their work was oitly a part. 

After the war, when Antty asked Bell to investigate a missile systenr, the htm 
suggested as strongly as possible that it be done according to the workable ideas of a 
systems concept. .Army agreed, and Nike was the result. After a preliminary design 
study of fivc-niontlis' duration, Douglas Aircraft was called in as an equal partner. 



. , . tpeeraffzing fn the dtvthpmeni and 
produetioH ol aircraft cantrof systems 
and oeeesseries utrfizing low pressure 
/el engine bleed air. 

Check this partial list of pneamalic equip- 
ment engineered by Century Controls 
exclusively far Aircraft Applications: 

• Regulator Valves 

• Pressure Switches 

• Overspeed Controls 

e Air Ternperature Controli 

• Automolic Speed Controls for oir ond' 
gas turbines. 

• ’’On.Off" Volvei for high pressure, 
high temperature, lorge copacity 

• Gos Turbine Temperature Limit Control 

e Gos Turbine Pressure Ratio Control 
System and Actuator 

• Buct Joints — Up to 5" Diameter, ±10° 
Angular Diiplocement and 360° Rota- 
tion — For High Temperature and Pres- 
sure Air Supply (Stainless Steel) 

e Absolute or gage pressure regulators — 
Supply olr temperoture range up to 

750°F, 

SOTS'. These products ore odaplable in 
most coses For use with supply air ranging 
from *--65°F- to 750°F. 

Inquiries regarding your requirements 
for pneumaTic control systems, pneumatic 
components end devices will receive 
immediate consideroHon. We will be 
pleased to submit our engineering pro- 
posol based upon your speciPcotion, 



Phene: Formlngdole 2-3433 


MID-WEST 

Snyder Engineering Cempany 
304 Tulona Bldg, 

Tviso, Okiohoma 
Phone: 54,3143 
WEST COAST 

1355 Westwood Boulevord 
Ics Angeles 24, Californio 
Phone: Ariiono 3-6497 


paper honeycomb for lightness. 

► Tactical Operatiotis— A tactical bat- 
tciy unit receives Nike missiles in spe- 
eial shipping containers from tlie mc- 
tory. They are delivered to an assembly 
and test building where the warhead, 
booster and launching tail arc attached. 

After checkout of the mechanical and 
avionic gear, Nike is moved to fueling 
stations and filled. It is now a live 
round, ready for immediate action. 

In this condition, it is taken to the 
underground magazine and stored in a 
ready alert condition. Periodic checks 
of avionics equipment and inspections 
of meclunical parts will continue dur- 
ing the stored life of the missile. 

For firing, the missiles are moved 
from the underground magazine onto 
an elevator in the center of the vault. 
On the surface, the Nikes are man- 
handled across the hiunchcr ready racks 


on cither side of the elevator shaft. Dur- 
ing firings, the elevator seals its shaft 
to prevent any blowby down into the 
nugazine, 

► '1 raining— During the time a tactical 
unit is on a fixed site, there is continual 
training of the battery, with special em- 
phasis on radar tracking. Commercial 
planes are tracked for practice. 

In addition, alerts ate ted into de- 
fense areas and Nike batteries go into 
action, stopping short of firing a live 
round. 'Iliey are simulated dry runs 
with dummy rounds tiiat never get off 
Ihe ground, to maintain proficiency in 
launching and handling techniques. 
But the battery never knows until the 
last second whether or not an alert is 
a practice session or the real thing. 

Once each year, the battery moves 
from its tactical site back to the Tula- 
rosa Ijnsin in New Nfcxico to fire an- 



CONTROL AREA for Nike: (1) bore-sighting mast: (2) tisnsfomier pad; (}) frequency 
ebangera and generators; (4) spare parts van; (5) radar control trailer; (6) battery control 
trailer; (7) acquisition radar; (8) missile tracking radar; (9) target tracking radar; (10) suppiv 
bldg.; (II) fuel oil storage; (12) administration bldg.; (13) mess hall; (14) barracks; (13) 
latrine; (16) BOQ; (17) motor shops. 
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On the New 
Republic F-84F, Aeroquip 



Self-Sealing Couplings 



Q-U-l-C-K engine change cuts servicing time and 
costs on the Republic F-84F Thunderstreok, newest, 
fastest member of a rugged family. 

Aeroquip 3,000 p.s.i. Self-Sealing Couplings, stand* 
ard equipment on the F-S4F, allow disconnecting of 
ell hydraulic, pneumatic, fuel end oil lines in 
minutes, without draining. When the replacement 
engine is installed, lines ere reconnected without 
eir entering the fluid systems. 

Complete engineering of aircraft plumbing systems 
is an Aeroquip specially. Write for information. 


AEROQUIP CORPORATION, JACKSON, 
AERO-COUPLING CORPORATION, BURBANK, 




MICHIGAN 

CALIFORNIA 


Manirfarrirrcrs of Scraaslp rlixibla Hire lines wirh derochable, revroble Finings; Snlf-S«nling Conplingr; Irniod Alumlnam Elbows 
LOCAL BEPSESENTATIVES in PtINCIPAL CITIES IN U.S.A ANDABSOADo AEROQUIP PSOOUCTS ARE FUlU PROTECrED 3V PATENTS IN US.A ANDABROAO 
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equipped with 

KLIXON CIRCUIT BREAKERS 

for safe electrical circuit protection 


O.K.'d as ihe private air fleet of American 
business by leading executives, Beechcrafi Bonanzas ore noted 
for their outstanding safety records in gerting you where you 
want to go when you want to go. 


O.K.. too. are the Klixon circuit breakers that eo into the 


Beechcraft Bonanzas to protec 
precision calibrated and indi- 
vidually tested for ultimate 
trip and 200% load tripping 
characteristics. Write for data 
giving complete details. 


the elearical circuits. They are 

METALS a CONTROLS CORPORATION 
SPENCER THERMOSTAT DIVISION 
3104 PORES! STRSn, AtTURORO, MASS. 


Other live round against a target drone. 
As in their early training, they work 
under field conditions. 

► The Mission— Nike sites arc located 
for eiose-in defense of cities. 'Hie as- 
sumption is that the majority of the 
enemy bomber fleet will be knocked 
out at some distance from the target by 
interceptor aircraft, and that Nike will 
have only the last remnants of the at- 
tack to shoot down. In tliis respect, 
Nike performs the same function as 
anti-aircraft artillery. 

An early-warning alert is routed to 
batteries m a target area during an 
enemy attack. The alert specifies the 
direction of attack, among other data. 
Nike radars go into action, working 
the attack sector to pick up the bomber 
fleet coining in. The acquisition radars 
lock on to the selected target within 
the fleet, while other radars keep track- 
ing the rest of the attacking force. 

At the first alert, battery personnel 
get the missiles ready for the attack, and 
perform final functional checks of 
equipnicn t. 

All safety locks and controls are re- 
moved; the live missiles are rolled out 
along the ready racks and others are 
prepared in the magazine to replace the 
fired Nikes. 

'The incoming attack crosses the dis- 
tant deadline, and the battery com- 
mander gis'cs the firing orders. Nike 
roars off the launcher, reaching super- 
sonic speed before booster dropoff. At 
separation, the booster tumbles to im- 
pact in the buffer zone and Nike hurtles 
upward to destruction. 

► Systems in Use— These descriptions 
apply only to the Army's Nike anti- 
aircraft missile, but they are typical of 
the kind of operations that a missile 
system would undergo between the 
formation of units and tactical opera- 

Other systems in the field include the 
Army's Corporal rocket, manufactured 
by Firestone and Gilfillan Brothers, 
and USAF’s Matador, built and devel- 
oped by the Glenn L. Martin Co. 

First fruits of the aircraft systems 
concepts have vet to get into military 
use, although tlie three missile systems 
named above will shortly be joined by 

But as in the case of design, devel- 
opment and production, the operational 
use of a weapons system forces a differ- 
ent approach to an old problem— the 
efficient use of a military machine. 

Engineers Form 
Die-Casting Society 

A new technical group has been 
formed to develop modem standards for 
the die-casting industry and exchange, 
accumulate and disseminate data. 

Membership in the Society of Die 
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a good sOi^e 
for special purpose 
electric motbi^ 


PRODUCTS DIVISION 


the.yeacp DCaird high frequency AC Electric 
Pesco ccgiy-nol gel motors to meet its strict 
r lie' belter motors for your special 


under critical 
performance and 


developed this line of 1/100 to 11 horsepower 
id for completely dependable operation 
Pesco Electric Motors assure optimum 
throughout a long service life. They com- 
bine maximum power with minimum size and vv’eight, yet withstand 
rugged environmental extremes. Thesemotorsarenowavailable to you. 

Both DC and AC types are made in five "coordinated frame" 
sizes which permits use of standardized parts having known charac- 
teristics. This expedites design and speeds delivery of motors built 
to your exact requirements. 

Pesco high quality motors have many features not found in ordinary 
motors , . . such as dynamically balanced rotors, high strength alloy 
shafts, extremely light windings, advanced-design brush rigging, 
multiple impregnations, brush material selected for specific use, high 
capacity sealed ball bearings and special insulations. If you are 
looking for a good source for special purpose electric motors, look 
to Pesco. 

To learn more about Pesco Motors for industrial or aircraft uses, 
call in a Pesco sales engineer ... or send for a brand new technical 
bulletin. Write: PESCO, 24700 North Miles Road, Bedford, Ohio. 
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High shear and tension 
strength, positive engagement 
of latch components and 
quick, easy operation, eve 
under loads, 
of the characteristics 
"designed'into" Camloc 
Heavy Duty Latches. They 
are built to withstand the 
toughest aircraft service 


removable parts. 
Technical data 
about latch design and 
performance is available 
on request. 




FASTENER CORPORATION 


22 Spring Valley Road, Paramus, N. J. 


WEST COAST OrpICE: S4t0 WIkSHIflE BkVO, LOS ANCEkES, CAU 


Casting Engineers is open to personnel 
engaged in die casting, molding, finish- 
ing and related work. National head- 
quarters and offices will be located at 
i9B70 James Couaens Highway, Detroit 
55, Mich. President is Harris Shimel, 
Cheviolet-Bay City Division of General 
Motors. 

Rocket Propellants 
Subject of New Study 

Combush'on control of solid-propel- 
Innt rockets will be one of the objects 
of a new research program at Princeton 
Unisersitv’s Forrcstal Research Center 
under sponsorship of tlie Aeiojct-Gcn- 
tral Corp. 

New solid propellants of the compos- 
ite type— using a plastic binder-fuel and 
a granulated oxidizer-have made it 
posibic for engineers to design a special 
propellant combination for each cate- 
gory of rocket powerplant. 

fiut the engineer must be able to 
calculate the burning properties of the 
propellant from its chemical formula. 
This is only possible with very complete 
data on the basic physical properties of 
combustion. 

Aerojet's grant has no strings at- 
tached; there ate no limitations on the 
research program imposed by the com- 

The results arc to be published in 
scientific journals and made available to 
rocket engineers and designers with an 
interest in the subject. 

The solid-propellant burning program 
is led by Prof, Martin Summcrneld, as- 
sisted by graduate students George S. 
Sutherland and Dwight A. Mahaffey. 


THRUST & DRAG 


"If the record of out experience is 
to ser\'C us well, we need to be able to 
extract from it at will, promptly and 
inexpensively, any single item of cur- 
rent moment. . . . 

"Wc are building the record at a 
prodigious rate. . . . The Library of 
Congress reported in its Quarterly 
Journal of Current Acquisitions for 
August 1954 that in fields of science, 
technology, medicine, and agriculture 
it received approximately 50,000 jour- 
nals including 2000 new titles; 25,000 
research reports; 15,000 books and 
monographs; 15,000 manuscripts; 10,- 
000 pamphlets; 5.000 prints, blue- 
prints. microfilms, etc.; and 150,000 
nraps and charts. 

"Our libraries are filled to overflow- 
ing. and their growth is expotential Yet 
in this vast and ever-increasing store of 
information we still hunt for particular 
items by horsc-and-buggy mettiods. As 
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Just think -7 welders in I 

. . , save money on every job 

with this versatile AC/DC P&H Welder 



HARNISCHFEGER 
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Bohanan Quick Cable 
Disconnect provides: 

1. Instant disconnect for cable in tension; 

2. Instant reconnection without resetting cable tension 

STOCK SIZES: 

1 /t6’ - 3/32* - 1 /r - 5/32‘ with 3* adjostmenl. 
note— stressed to 140^ of cable strength. 


BOHANAN MFC. CO. 

2125 Stoner Ave. 

Los Angeles 25. Calif, 

BRadshaw 2-5421 
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Engineers looking for a future, submit resumd, 


a lesult there is much duplication and 
repetition of research. We are being 
smothered in out own product. 

"While we record with great care the 
work of thousands of able and devoted 
men, full of significance and timeliness 
to others, a large and inereasing frac- 
tion of their work is, for all essential 
purposes, lost simply because we do 
not know how to finS a pertinent item 
of information after it has become em- 
bedded in the mass. 

“The problem is not essentially one 
of techniques. It is rather one of decid- 
ing who is to do the job of clearing up 
the confusion and under what auspices. 
There are plenty of good techniques 
available. . . . 

“But to code out scientific literature 
or our legal documents or any other 
part of our mounting records and thus 
to place them under the control of ma- 
chinery responsive to our will is a 
stupendous undertaking. ... It would 
pay evervone. and the expense should 
therefore be borne by everyone. Thus 
it is a task for government. But is it 
possible for a government which can- 
not even mechanize its postal system 
to be farsighted and courageous 
enough to undertake a task of such 
complexitv and such magnitude? 
Probably not.” 

— Ftoin an address by Vannevat 
Bush, president of Carnegie Institute 
of Washington, before the American 
Society of Mechanical Engineers. 

The serious and comic aspects of 
space flight received a tliorough treat- 
ment on TV recently at the hands of 
Walt Disnev's outstanding crew. The 
bovs fmm Uncle Walt's Mouse House 
really outdid themselves in graphic, 
animated presentations of the possi- 
bilities and problems of that first flight 
into space. 

Highligbls of the bour-long program 
—for two small boys who are related to 
me— was the final episode: a magnifi- 
cently done interpretation of the first 
flight. All three of its sweated through 
the countdown, agonized through main 
stage and each successive stage firing; 
we were awed at the sudden silence 
when the motors shut off and we started 
drifting in the blackness. We hated 
to reverse thnist and start the long fall 
toward eaifh. 

The drama of the last few moments 
was as great as that of the lint few. 
Tlie spell of background music and 
the vast panorama of earth spreading 
below worked its magic, and we three 
watched the delta-winged top-stage 
glide down through clouds to the con- 
crete strip. We watched that bit 
through misty eyes, all three of us. 

They wanted so badly to grow up 
quickly, so that they could go. And I 
had grown up too quickly, and already 
am loo old.— DAA 
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ICOCH.. . World's largest fabricator of moulded Fiberglas products 



How to insure valuable equipment 
against damage 


In the test illustrated above, a Koch Fiberglas 
carrying case was loaded with three times its weight 
and dropped 250 feet into the sea. The rase was 
undamaged. 

This remarkable case, made only by Koch, is 
revolutionizing the whole concept of protecting 
valuable equipment of all kinds in shipping, han- 
dling and long term storage. 


Cushioning material inside the case is moulded to 
(it perfectly the contours of the equipment, giving 
maximum protection against vibration and shock. 

Sixty thousand Koch Fiberglas cases are now in 
service with the U. S. Air Force and BuAer all over 
the world. To date there has not been a single un- 
satisfactory report, or casualty to a case or the valu- 
able equipment it contains, 


The case will not dent. It will not corrode, so 
painting is unnecessary. It safeguards against shock, 
vibration, fungus, mildew. No outer crating or other 
protection is required for shipment or storage. The 
Koch Fiberglas case is absolutely airtight, and under 
severe tests has maintained a vapor and moisture 
transmission rate of zero. 


If you manufacture equipment that needs this 
kind of protection, we will be glad to confer with 
you about your problem. Address Dept. AM. 

KOCH FIBERGLAS 

Pioneer in reusable Fiberglas containers 
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Nothing stops 




n e 


h e d s 




i(e^ s h^troL 



ADVANTAGES PROVED IN SERVICE 

• Runway mishaps due to swing, 
overshooting or late rejection of 
take-off absolutely minimized. 

• Unforeseeable tire failure virtually 
eliminated. 

• Bad runway conditions controlled. 

This includes rain, slush, snow, ice and 
within reason, uneven surface. 

• Human error neutralized in landing 
technique. 

• Utilization of aircraft increased by 
marked reduction in lastminute repairs. 

• Reputation with passengers, public and 
airport personnel safeguarded. 

• Pilot morale improved by equipment 
that provides both easier and more 
trouble-free handling. 


...like hytroL 

The Hytrol Anti-Skid Braking System has been made standard 
equipment on yet another of the nation's latest military aircraft, the 
North American F-100. This news points up the fact that Hytrol 
is now established as a prerequisite for full efficiency with maximum 
economy and protection in modern flying operations. 

Hytrol’s acceptance is due to its proved economy in service as much 
as to the increased safety factor; for Hytrol pays for itself in 
tire and brake maintenance alone! The recognized advantages of 
Hytrol can thus be regarded as net gains. 




operating at extreme speed and 
thirsty throat rapidly consuming 
es of fuel and air. Everything 
s throat fed . . . and this 
Pump that will deliver 
Designing, developing and produc- 
aiid other vital fuel control 
is helping America achieve 
lir. Our complete and fully inte- 
ng-production team is available 
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AFTERBURNER for iidvanccd-h'pe, high-powcr jet engine, hat iris-type variablc-arc.i no»te. Photo at right indicates siw. 


Marquardt Pushes Supersonic Projects 


By Irving Slone 

Van Nuys, Calif.— Matqujtdl Air- 
craft Co. lias established itself Srmly 
ill the Geld of aircraft propulsion in just 
10 vears since its founding with a capital 
of $1,000. 

While the bulk of Marquardt's efforts 
has been directed toward supeisonjic 
ramjet development for guided missilB, 
the company has also developed related 
engineering versatility covering after- 
burners. reverse thrust units, accessory 
drives, fuel controls and pumps, and 
emergency powerpacks. 

Marquardt's engineering falls into 
three main categories^owerplants, ac- 
cessories and tests. Ttiese three divi- 
sions are supplemented by a fourth 


division— long-range planning and rc- 
search-wbich reports directly to Roy 
E. Marquardt, president. 

'I'lie powerpfant dii’ision works on 
subsonic and supersonic ramjets, after- 
burners and reverse thrust des'ices. 

► Subsonic Ramjets— Supersonic ramjet 
development is getting me emphasis at 
Marquardt today, but subsonic ramjet 
work still continues. 

In the subsonic Geld, Marquardt's 
powerplant engineers are developing 
ramjets as booster units for helicopter 
rotor tip applications. Basically, these 
engines arc '‘two-dimensional" conGgur- 
ations designed so they fair into the 
blade tip. or ate collapsed as part of the 

This work is being done under a 


contract for Gnal development of the 
copter-tip installation for Wright Air 
Development Center. At this point, 
it li.is not yet been decided whether the 
faired or tlie collapsed (sueli as a paral- 
lelogram) conGgutation is most feasible. 

Stretching out behind this subsonic 
ramjet work is a long list of subsonic 
engine developments. Among these is 
the C-20-.85F, a 20-in.-diameter ramjet 
which was used to power the Martin 
KDM-1 Plover, Navy target drone. 
About 600 were produced. 

In 1951, this engine was floivn for 
15 min, in a KDM, an endurance time 
which has not yet been equalled in 
ramjet fliglit. Marquardt ramjets also 
liold records for speed and distance. 

► Supersonic Jobs— Some of its super- 
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TRANSISTOR Be 
DIGITAL COMPUTER 
TECHNIQUES 



ENGINEERS 

& 

PHYSICISTS 


Htigites airborne Jira tniiroi 
CramJ Syisems Dtjnmmnit to 
aitd fompntiiig fmcliorts 

Tlie application of digicaJ and cnnsuior 
cedmiquci CO the problems oflacge ground 
radar nerworki has created new positions 
at all levels in the Ground Systems Depart- 
nient, Eogineers and physicists with caperi- 

ability, ate invited to considec joining us. 




SUPJRSONIC RAMJET dosclopnieiil at Matquardt is typified by this engine cutaway. 



VARIABLE-AREA NOZZLE is fully open (right) in this photo of Marquardt afterburner. 




sonic deveiopnieiit is tied in with Boeing 
and Lockheed piojects. Engines for 
these applications are being developed 
for spe^s several times that of sound. 
The ramjet engines for the Boeing and 
Lockheed applications basically stem 
from the same engine with variations 
for their specific adaptions. 

The basic engine is considered icady 


For initial production and has consider- 
able potential for growth. It embodies 
tefin^ inlets for good pressure recovery, 
a fuel injection system for good atomi- 
zation over a wide range of pressure- 
altitudes, and a flamc-lioldiiig mech- 
anism which is very effective— previously 
a big problem in ramjet development- 
► Seminar Ahead— Marquardt is plan- 


AVIATION WEEK, April IS, 1955 


F 

m 

h- 



Design features provide excepfiona/ safety and ease of maintenance 


FOR A-C 
SYSTEMS 


This iirw Jack & lleintz Model .SllOfff) Cirniit 
Breaker is tlesigned to meet MIL-C-837d.A 
(ASG) . . . proviiles a conlininms ruling of 175 
amperc-s ifiO kvu) . . . weighs 1ml 4^4 pounds! 
Although an iinportunl jrurl of ilie ouiiiplelc 
Jack & lleintz a-e M.»tein “package'', il van 
be su|i|dird as an individual uni) if desired. 

In addition to ils niaiii features deavribed 
at right, this new breaker has many others 
that assure positive, trouble-free funetinniug 
under extreme erivironinenlal conditions, Here 
is unollicr example of bow Jack & Heiniz con- 
tinues to provirle you with advancer] elvclrtc 
systems and coniponi'nls llirough integrated 
engineering and iiianuractnring. I'or voniplrle. 
information write to jack & lleintz- Inc.. 

17635 Brtradway. CIvveland I. Ohio. Ex|>ort 
DcparlmenI: 13 E. 40lli St.. Mew ^ork 16. N.Y. 


SAFETY FEATURES 
^ Solid Copper Bus Dors 

.Ml liirs liars »re of solid i-opper. ?<n flexible ru>p|icr 

pi] Mechonlcol Phase Isolation 

•Itraigin-llifoiigb puih Hesiqn of maiii eoiuliietors 


MAINTENANCE FEATURES 
^ Easy Contact Inspection 

As shown above, the Hpi'cial coiulmcliml allows 
iiispceiion of main contacts w'iihmil Jisassemlily. 
n Nylon Terminal Cover 

Molded of high inipuel nylon, this cover can be 

Accessible Auxiliary Contacts 

^ All three connections for eaeli auxiliary ronlaet 
have been liroii!:hl nut to the terminal posts fiir 
V8MI of liuoknp. 




E!^CI\IJLI(S: H'rilefor ]m bookloi dei,ciibing uitiisiml op;s 


: for you ot Jack & Heintz. 


Jack & Heintz 


AIRCRAFT 

EQUIPMENT 






THERMAL heat exchangers ... 



Ideally suited for 

testing pneumatics . 


stress free 

design . . . 


Years of trouble free service 
are assured by this simple 
yet remarkably compact 
design. The heater is two 
pass-counterflow. One 
pass is coiled to eliminate 
the need for expansion 
joints. Construction is all 
welded and all stainless 
steel - and guaranteed. 


THERMAL 

Th*rm«l RM*Ai«h A Engineering Carp. 

CONSHOHOCKEN . PENNSYLVANIA 



MARQUARDT 


Roy E. MarCjuardt, piesidcnt of Mac- 
quntdt Aircraft Co., at 37 can look back 

lie received his BS in Aeronautical En|l 
iieeriiig in lO'IO at CaUfoniia Institute of 
Technology, his MS at the same school 
in 19«. 

Following lliis. he went to work for 
Northrop Aircraft, in charge of Navy te- 
seurch. At the same time he taught at 
the University of Snutticra California 
(he had also tanght at Cal Tech) and be* 
came Director of Aeronantical Research 
at use in 1944. Subsequently he left 

In 1^4, Navy Burean of Aeronautics 
gave use a contract for the development 

with Marquardt's specifications. 

At this time Marquardt, svith some 
engineers and business uieu. formed the 
Marquardt Aircraft Co. to subcontract 
the construction of the actual engine. 
Begun with a capital of only Sl.OOO in 
November 1944, Marquardt Aircraft to- 
day has more than 1.200 employes and 
sales running at a current rate of approxi- 
matclv $10 milUon per year. Marquardt’s 
plant 'area is about 160.000 sq. ft. 


ring a technical seminar for June on 
the West Coast. The company wants 
to bring together in a closed meeting 
a select group from the major airframe 
builders to reveal details of what tliis 
supersonic ramjet will do. It will also 
cover hydrocarbons and “exotic” fuels 
for sfieaJs up to Mach 5. 

Inquiries on this supersonic engine 
already liave been received from ses'eral 
iiircraft companies who are interested 
in using it as a source for thrust to 
augment that of the main engine at 
verv high altitudes and speeds. 

► Housed in Tip Pod-One way of uti- 
lizing a lainjet as an additional engine 
for tliis super-altitude, super-speed re- 
gime would be to house the engine in 
wingtip fuel tanks. These tanks would 
feed the main engines and be emptied 
before the m.iin fnei tank would be 
tapped. 

When tlic ramjet power was needed, 
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Wrap up design leadership 

...with BRIDGEPORT Aluminum Extrusions 

Working to meet new aircraft requirements? Then let Bridgeport 
work with you in designing alumimim extrusions to make 
strong, lightweight structural parts. 

Our engineering staff can help you select the right alloy and 
design the shape that best meets your product needs. Our modern 
extrusion facilities and complete die shops will then produce 
the shape to your exact specifications. 

In a rush? Bridgeport’s 16 extrusion presses and integrated die 
shops assure prompt deliveries. Need Technical Service? Our specialists 
are ready now to work out your light-metal problems. Call our 
nearest sales office for full particulars. 


IVl tkC- l/£Wj biiif 

BRlDGEPORlMALUMlIVtlM 

EXTRUSIONS AND FORGINGS 


BRIDGEPORT BRASS COMPANY, ALUMINUM DIVISION, BRIDGEPORT 2, CONNECTICUT * OfHeii in Principal Cilin 
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Call AC! 


For all the marvels among which we live, actually hitting 
a pinpoint at 600 m.p.h. is a miracle yet to be accomplished. 
But, AC has come awfully, awfully close, 

Thousands of deadly Air Force fighter planes now 
guarding our far-flung frontiers are equipped with A-4 
elearonic gun-bomb-rocket sights built by AC. But, 
this gun sight is just one step along the way to pinpoint 
accuracy. AC is now exploring new methods for obtaining 

weight of fire control systems. 


More than 700 engineers at AC devote full time to electro- 
If you have a problem in this field, call AC. 



DEFENSE PRODUCTS of High Quality at Li 


Cost DELIVERED ON TIME 



the nose and lail (airings on the tiptank 
would be kicked off and the lamjet 
fed witli fuel ftoni the aircraft tank. 
After the mission was completed, the 
lamiet could be dropped, if the pilot 
did not want to take the drag penalty. 

► Metal Slants— Big problem with ram- 
jets will be perfection of alloys tliat will 
take the extreme temperatures created 
by new fuels now in tfie research stage. 
One possible solution to this problem 
is the cennet (ceramic-metal combina- 
tion); this type of material is under in- 
vestigation in connection with ramjets 
now under development. 

Materials now used are exclusively 
stainless steel, except for nose section 
housing, which is 24ST. Dow’s HK31 
sheet is being studied as a substitute for 
the 24ST, and also to extend its use 
(uitlier into the hot region to take tem- 
peratures of 600F, and to cut engine 
weight- 

► Affetbiimcr Beginnings— Marquardt 
made its entry into the afterburner field 
with a good basic complement of engi- 
neers who had piled up considerable 
know-how with McDonnell Aircraft 

\fcDoniiclI had need for a spe- 
cial short afterburner for its F-101 Voo- 
doo. As the engine industry was not 
prepared to build this unit, McDonnell 
set up its own afterburner organization. 
The company finally had to decide 
whether to stay in or get out of the 
afterburner business, and decided to get 
out. Marouardt saw the possibilities 
of the afterburner field and its similarity 
to ramjet work, and hired a group of 
10 McDonnell engineers. Six of this 
original group are still with Marquardt; 
one of them is John Winter, now 
chief engineer of the powerplant divi- 
sion. He was with McDonnell from 


1944 to 1952, associated for six of the 
eight years with powerplant work on 
ramjet.s, pressure jets and afterbumers- 
► Advanced Projects— Marquardt is en- 
gaged in afterburner and variable-area 
nozzle development for very advanced, 
high-power jet engines, now in the 
development stage. 

Key goals in this Marquardt devel- 
opment project are to boost combustion 
efficiency and refine the metallurgy of 
the aftetburaer for higher temperature 
applications. 

One of these big thrust engines al- 
ready has been run on the test stand 
with its afterburner installed but inop- 
erative. while the nozzle has been used. 


Marquardt’s work on variable-area 
nozzles is believed to incorporate con- 
vergent-divergent flow principles for 
supersonic applications. This conver- 
gent-divergent arrangement might be 
obtained physically (with metal) or 
dynamically. 

► Small-Jet, VTOL Studies— Marquardt 
is now making proposals to construct 
.ifterbumers for some of the small, 
lightweight relatively high-thrust turbo- 
jets. Company engineers have come to 
the conclusion that it is feasible to 
rlesign a very lightweight afterburner 
to greatly boost the performance of 
this type of small jet engine. 

Some of the thrust-to-weight ratios 


New compound-type piston engine 

of unmatched efficiency in the small engine field 




0-425-13 

rURBOSUPERCHARGED 

300 BHP 

T.O.* Sea Level to 10,000 ft. 

1.55 Ib/hp 

specific weight of engine- 
turbo combination forJicli- 
copter installation (as 
shown, left). 

1.43 Ib/hp 

for fixed wing aircraft 


Turbostipcrt'liiirgcr supplies 
40" mercury absolute pressure 
at carburetor inlet up to 
16,000 ft. Weiglit only 36 lbs. 

0-425 -13 engine and turbo as 
installed in Army H-18 helicopter. 

AIRCOOLED MOTORS, Inc. 

SYRACUSE, N.V. 
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ESSO AVIATION 
TURBO OIL 35 


ONLY Oil. APPROVED FOR LUBRICATING 
VICKERS VISCOUNT TURBO-PROP ENGINES 


An exclusive Esso achievement. ..Esso Aviation 
Turbo Oil 35, a synthetic product, is the on!;/ 
gas turbine lubricating oil approved by Rolls- 
Royce, makers of the four “Dart” turbo-prop 
engines powering the Viscount “700” Series. 

Only a $yntketic lubricating oil can meet 
all the exacting requirements of these turbine 


engines; they cannot be met completely by a 
mineral oil, even of the highest quality. 

This is another Esso “first,” result of tech- 
nical research and foresight on the part of 
Esso aviation lubrication specialists working 
in close cooperation with British and U. S. 
aircraft engine designers and builders. 



involved with this type of engine fitted 
with afterburnei may run about 12:1, 
Aviation Week has learned. 

Marquardt also has begun studies 
of various forms of afterburning devices 
to supplement jet engines in VTOL 
aircraft. 

► Work for Westingliouse— The com- 
pany is conducting combustion dev’cl- 
upmeiit work for Westinghouse, check- 
ing the feasibility of various burner con- 
figurations for future afterburner appli- 
cations. This work is being done in 
tlie Long-Range Planning and Research 
Division, 

Bulk of the company’s afterburner 
work has been in conjunction with the 
W'estingliouse J40 and J46 powerplant 
projects. 

Tire J40 afterburner nozzle had a 
unique expander seal made of L60S 
backed with a high-tcmperature fiber 
glass packing retained with an end cap. 
This makeup was necessary because the 
temperature at the surface of the after- 
burner nozzle w'js in the region of 
1,800-2,000F, 

When the -24 version of the J40 
engine was canceled, Marquardt's devel- 
opment work on the specific afterburner 
also ended. Work also was completed 
on the afterburner for tlie H5. but 
Marquardt engaged in additional alti- 
tude development work in its own test 
facilities by simulating airflow swirl and 
pressure normally associated with the 
turbine. 

► Titanium Welding Development— In 
connection with afterburner shroud re- 
search and general metallurgical devel- 
opment, Marquardt is investigating the 
problems of welding titanium and its 

For resistance-welding of the mate- 
rial. Marquardt technicians have devel- 
oped a technique of preheating the 
sheet at the weld area by resistance- 
heating in the welding machine. This 
insures a weld ductility comparable to 
the base metal. 

This technique permits use of a lower 
welding heat input and for a shorter 
time. This also minimizes oxygen and 
nitrogen at the weld area. 

A postheat treatment is used to con- 
trol the cooling rate. This postheating 
is the reverse of the pre-heating cycle- 
reduction in welding machine's current. 
In eff«;t, postheating is a slight anneal- 
ing action. 

► Thrast Brake Work-Reverse thrust 
development at Marquardt is company- 
financed. Marquardt engineers believe 
that revetsers will offer a big field, and 
mo.st thrust reversers will be tailored 
applications— there will he no shelf pack- 
age configuration. Neverflieless, it is 
not felt that the reverses is as much a 
part of the powerplant as is the after- 
burner. 

Basic work in the reverser field at 
Marquardt has been developed along 


tlic concept of hiniing vanes and mc- 
clianic".il blockage (extending pie-seg- 
ment scheme). Witli this arrangement, 
a reverse tlirust of about 50% has been 
achieved, with the fonvard flow directed 
at about 45 deg. to the centerline of 
the jet. 

This 45-deg. angle is desired to assure 
good dilution with the ambient air to 
prevent recirculation of the hot exhaust 
gases into tlic engine inlet— a condition 
somewliat pronounced with engine pod 
installations. 

Marquardt also is working on other 
reverser configurations. Tlicse arc target 
types which afford up to 80% reverse 
thrust, but ill actual practice it may be 


necessary to reduce this percentage be- 
cause of the problem of recirculation of 
hot gasc.s into the engine inlet, the 
company believes. 

Some value between 50% and 80% 
rKvers.ll can be achieved, it is felt, and 
this would be a good goal. 

Marquardt is not working on this 
target type of reverser under contract 
now, but it may end up as a military 
installation shortly. It may include a 
few turning vanes to direct the reverse 
exhaust away from the skin. 

(This is the first of two articles on Mar- 
qiiardt Aircraft Co. developments in 
aircraft propnhioii.) 
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New Titanium Plant 
Gets Amortization Aid 

E. I. du Pont de Nemours & Co. 
U-3S awarded a $40 million certificate 
of necessity with 90% allosved for rapid 
tax amortixation for a titanium metal 
sponge facility at Johnsonville, Tenn-, 
by Office of Defense Mobilization. 

Other certificates of necessity include; 



allowed^ 

RoDioD Corp., Nawftrk, N. J., aircraft 
parte, SS.tSO certified with S6% allowed. 

Fairchild Enelne & Airplane Corp., Fair- 
child Aircraft EHvlelon, Hasoratown, Md., 
military aircraft, SS.SOO cortlfied with S09( 



ranlfled 

fied with T 0 % allowed. 

Hydraulic Research & Manufacturing Co.. 
Burbank, Cal., military aircraft parta, S23.- 
147 certified a*lih 70g6 allowed. 

Bell Aircraft Corp., Fort Worth, Toe., 
military helicopters, S$7,63S certified with 
allowed. ^ 



Getting Set for Thirsty Strotojets 


These production and installatinn photos 
show components ot the iuHight refueling 
equipment in Boeing’s KC>97 tankers. In 
the picture above, a Flying Boom leceives 
final touches as it nears eud of Rcutou, 
Wash., assembly line. Below left, a store- 
keeper inspects stock of outer casings for 
the Flying Booms, Below right, aerial re- 
fueling tank is being brought up through 
the plane’s cargo hatch for mstallab'on in 
the tanker’s upper deck. Total of 19 tanks 


are carried, two-high, on KC-97G's port side. 
Earlier versions the KC-97E and F, carried 
four larger tanks instead. Refueling pod, 
boom and tanks arc removable for conver- 
sion of the plane to transport use. Strategic 
Air Command’s table of organization calls 
for a squadron of 20 KC-97 tankers for each 
45-plane wing of B-47 Stratojet bombers. 
Sbategic Air Command currently is rimning 
inflight refueling operations at the rate of 



MIT Offers Course 
On Automatic Tools 

Numerical control of machine tools, 
a step toward the ultimate concept of 
the automatic factory, will be studied in 
a special summer course as'ailable to in- 
dustry personnel at Massachusetts In- 
stitute of Technology. 

MIT savs the program will be di- 
rected toward persons who want to get 
a broad understanding of the problems 
of numerical control. Preference will be 
given to applicants now working in the 
design or application fields of automatic 
machine tools, or who anticipate enter- 
ing such a field. 

Part of the two-week session, held 
from Aug, 22 through Sept. 2, will be 
spent in group preparation of a program 
for machining a work piece, followed 
by actually doing the job on the numer- 
ically controlled milling machine devel- 
oped bv the Servomechanisms Lab of 
MIT under USAF contract. 

For information: Summer Session 
office. Room 7-103, Massachusetts In- 
stitute of Technologv. Cambridge 39, 
Xfass- 


PRODUCTION BRIEFING 


► AiResearch Manufacturing Co. of Ari- 
zona, Phoenix, has shipped its 1,300th 
gas turbine used for engine starting and 
other aircraft services. 

► Production savinp of $100,000 an- 
nually have resulted from installation 
of two-way closed-circuit 5mm installa- 
tion connecting 30 transmitter-receivers 
at fabrication and subassembly stations, 
according to Lockheed Aircraft Corp., 
Burbank. Calif. System is superimposed 
on plant’s public address system. 

► Airborne Accessories Corp. has ex- 
panded floor space 50% with erection 
of an additional building in Hillside, 
N- I. New facility provides additional 
development, engineering and experi- 
mental shop space. 

► Data reducing system made by Sys- 
tems Division of Consolidated Engi- 
neering Corp., Pasadena, Calif,, has 
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-A.mex*ica,’s finest ser-vice 
facilities for* t>-u.siness aircraft! 



Nowhere else in the U-S. can your airplane gel the complete and 
expert servicing j>ro\ided by .AiResearch Avialion Service. 


c a few of ihe 


used lechiiiciaiis and craflsmeii are 

lluiroughly experienced : 

HYDRAULICS - ELECTRICAL - RADIO - ENGINES - FLIGHT 
CONTROLS - INSTRUMENTS - INSTALLATION OF NEW 
LODESTAR NYLON FUEL CELLS AND DC-3 LONG RANGE 
AUXILIARY FUEL TANKS- DC-3 GROSS WEIGHT MANUAL 

Complete engineering service is available. Our radio and eiec- 
troiiics service center i.s CA.A cerliPied in Class I and Class II. 
Try our quick, efficient turn-around service! 


AiResearch Aviation Service Division 
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How Fenwal Thermocouples 
add certainty to modern flight 



en,nn«, 1 
high tenii 


in flight. Fenwal cusiom-desii/ws a full line of 
Turbine Thermocouplee for all jet engine nacd.i. 


II Fenwal^ThermocouplM kee[)^jet 

er alert Co indicate und/or control 
- to protect both pilot and plane 
' '■ ' -'rcralt Oas 



3. EXCLUSIVE "BELL MOUTH'" tviihin the collar of Fenwal 
Thermocouples cushions ami spreads vibration strain anri 
eliminates high point-of-stress concentration. This means longer 
Thermocouple lile. It is but one of many Fintcal firsts evolved 
during Fenwal's custom-engineering of occr iO special Ojpn of 


AIRCRAFT GAS TURBINE THERMOCOUPLES 

Sense femperofores precisely . . . fo fit your needs 


been installed by Marquardt Aitciaft 
Co.. Van Nuys, to speed processing 
ramjet engine test information. 

► Raycon Corp., maker of highspeed 
mechanical counters, motol to 248 
Harbor Blvd., Belmont. Calif. 

► .Aircraft Products Divisions of Cen- 
tury Controls Corp.. Karmingdale, N. Y. 
appointed Snyder Engineering Co., 
Tulsa, Okla. as manufacturer's repre- 
sentative for Texas. Oklahoma, Kansas 
and Missouri. 

► Bnibakct Tool Cor)>-, Millershurg, 
Pa- purchased Morton hlachinc \\'orks, 
Detroit, for S500,000. Morton facilities 
will be mos'cd to Millcrsbutg. New di- 
sision makes parts, clamps, camp as- 
semblies and fixture components. 

► Integrated micrograpliic system is a 
new method of miniaturizing docu- 
ments. maps and graphic material to 
iOO times or so linear, developed by 
Photogrammetry. Inc., Silver Spring, 
Md- for the Office of Naval Research. 
IMS comprises three principal parts; 
reduction copv panel, processor and 
duplicator. Copy unit uses cither 35- 
mni. or 70-mm. color or black-an-\vhite 
film. 


► Datian Engineering Corp,, maker of 
transducers and electro-mechanical 
equipment, moved to Mid-Continent 
Manufacturing, Inc.’s, Manhattan 
Beach, Cilif., facility. Datran is a Mid- 
Continent subsidiary. 



Plastic Tent Allows 
"Clean" Titanium Welds 


Because nioltcii'Shitc titauiuni absorbs many 
gases fiom tbc atmosphere that tend to 
etubrittle welds, Solar Aircraft Co., Dcs 
Moines, uses this sealed vinyl plastic tent 
to keep ail away from fusion welds while 
work is bathed with an inert gas. The 
gas-tight zippered tent is fastened to stand- 
ard welding table, llic operator uses tong 
rubber gloves that are attached to the trans- 
parent bag to allow freedom of movement. 


vJetrarls 



Al Ex-Cell-O you’ll find a rare combination of engineering 
skill, trained workers, and huge departments of up-fo-the- 
ininute precision machinery. There's a special Engineering 
Staff to plan the economical way to produce your part or 
assemblies including machining, heat treating, and unit 
assembly. Rigid inspection methods safeguord Ex-Cell-O's 
reputation for precision work. 

Send your print, part, or sketch to Ex-Cell-O in Detroit. 


-• 1 

u-mi-i 

XU3) CORPORATIOI 

) 

I 

1 -■,.,..,0. DETROIT 32, MICHIGAN 


MANUFACTUKERS OF P8ECISION IkACHINE TOOLS • CUHING TOOLS 
• RAILROAD PINS AND BUSHINGS • DRILL JIO BUSHINSS • AIRCRAFT 
AND MISCELLANEOUS PRODUCTION PARTS • DAIRY EQUIPMENT 







Plastic Di*op Tanks 
Go Into Production 

Droppable plastic fuel tanks tliat will 
break on impact are going into produc- 
tion for the Air Force in a program 
aimed at replacing aluminum ti|» and 
r^rtst at could be sa vager 


is building the 225-gal, 
1 contract awarded by 
! in 


• Material Command 


USAF’s 
June 1952. 

► 450-Gal. Tank-As Molded Products 
entered the production phase, Air Re- 
search and Development Command 
conbrmed an Aviation Week report 
that a 4S0-gal. fibrous glass-reinforced 
plastic tank is being de\-eloped by 
Zenith Plastics Co.’s Aircraft Division 


Sills' S-- 




Cost of the plastic tank, ARDC said, 
is comparable with aluminum. 

Lightweight Ducting 

Development of thin-gage Undoy 
1919DL makes possible important 
weight savins in aircraft ducting, corn- 


heat eKcha 
19-9DL weights 0.92 lb.. 
1.33 lb, for Type 321 
thin-gage uniloy can alS' 



Flexonics Corp., 1 
fabricating the new m 
wall tubing and con’ 


AVIATK 


Aiiportsjthe world oyei 



service with ^uc/it4/^ 

EQUIPMENT and ACCESSORIES 

These Buckeye products, like all Buckeye equip- 
ment for the oil and aircraft industries, are in world- 
wide use today. Send coupon for information about 
these and other aircraft servicing accessories. 


NO. 4092 SINGLE POINT FUEL NOZZLE 



A self-sealing coupling 
valve. No. 4092 is quick- 
ly and easily connected 
for refueling or defuel- 
ing. Unusually low pres- 
sure drop. Self-adjust- 
ing: fits any qualified 
adapter. Couples, locks 
and controls flow in one 
motion. No auxiliary 
controls. Seals automati- 
cally when disconnected. 


Has aluminum elbow: 
qualified for military use. 
Feltnied l,6$5filS 



NO. 4093 SELF-SEALING 
HYDRANT VALVE 

Aside from stirrup han- 
dles, No. 4093 is like No. 
4092 Fueling Nozzle, 
Used widely in hydrant 
systems for pipe lines 
with pits or above 
ground. 

Patented 2.66SP2S 
2,665,926 

NO. 4096C HYDRANT 
ADAPTER 

Sturdy brass construc- 
tion, 21^" standard 
flange, generally in- 
stalled in manhole or pit 
on apron. Used in con- 
junction with No. 4093, 
combination can be used 


NO 



. 4002 OIL SERVICING NOZZLE 

Also designed and built 
to military specifica- 
tions, this nozzle deliv- 
ers lubricating oil to 
aircraft. Features posi- 
tive shut-off, non-drip 
valve in end of tube. 
Easily removable 60- 
roesh brass wire strainer. 


NO. 775M AIRCRAFT REFUELING 
NOZZLE (OVER-WING) 

Has passed rigid tests 
under adverse conditions 
to qualify for satisfac- 
tory refueling of military 
airplanes. Widely used 
at commercial airports. 
Brass or aluminum. 





19,440 Tons of Force Forms F-89D and B-62 Parts 
in this V erson. . Press at Northrop . . . 


A key part of Northrop Aircraft's facilities for the Scorpion 
F-89D and Snark B-62 programs is this Verson-Wheelon Direct 
Acting Hydraulic Press. Rated at 19,440 tons capacity, this Verson- 
Wheelon is used for rubber pad forming of aluminum and steel 

The Verson-Wheelon Press offers many advantages over 
conventional rubber pad forming presses. It is lower in first cost 
and more efficient in operation. The use of twin loading tables 
makes it possible to load one table while the other is in the press- 
ing chamber. Most parts are completely formed in the press with- 
out need for hand finishing. 

If you do rubber pad forming or short run forming, investigate 
the Verson-Wheelon Press. A complete range of tonnages is avail- 
able from 1200 to 42,000. For recommendations, send an outline 
of your requirements. 


J ORIGINATORS AND PIONEERS OF ALLSTEH STAMPING PRESS CONSTRUCTION 

VERSON ALLSTEEL PRESS CO. 

9111 S. KENWOOD AVENUE, CHICAGO 19, IlllNOIS • SO. UMAR AT IIDSEHER DRIVE, DAIUS, TEXAS 



MECHANICAL AND HyDRAULIC PRESSES AND PRESS BRAKES . TRANSMAT PRESSES • TOOLING • DIE CUSHIONS • VERSON-WHEELON HYDRAUIIC PRESSES 


LETTERS 


DME vs. Tacan 

I have just finished ending }ou[ editorial 
of 28 March on ".Military Tacan vs. Civil 
UME-a Bad Mess.” It has moved m«-this 
is the second time in my entire life that I 
have done so— to uritc joii my personal 

^^eally there are wry few people that I 
know of who arc completely inside of all 
of the fiicts in this case that could have done 
such a thoraugh and accurate job. The fact 
that it was well written I would have cx- 
pected-lhat you were able to collect the 

ing. 

I have called Mr. Quarles’ attention to 
this vet)' fine piece of writing and 1 am sure 
he feels about it the same wav I do. 

J. Francis Taylor, Jr. 

Director 

Civil' .\cronautic.s Administration 

Washington 25, D. C. 


Honest Disagreements 


Ibis 


« lhar 


II for V( 


reporting in the VOR/DME common sys- 
tem vs. Military Tacan controversy. It Is 
great help to us, who are so elose to this 
problem, to have the opportunity to get 
new viewpoints, such as vou present in vour 
exwllent editorial of Mar, 28th. 

this picture, there would be no controversy. 
The honest disagreements which exist make 
the overall problem difficult to present with 
a fairness which will satisfv all protagonists. 
Your editorial serves to 'icc:nphasi/c the 
vital necessity for all patties to be factual 
in tbeir partiality. 

Phil EClass, your able Avionics Editor, has 
done the industry a service by presenting 
pertinent facts residing the Tacan pro- 
posal. which would otherwise have been 
difficult for the many interested and affected 
patties to this issue to learn for Ihemsclvcs. 

You, in your editorial, present these facts 
against the background of an air defense 
requirement which wc certainly cannot and 


Tocc 




d like I 


>e addition 
suggest y 


serious consideration of the follov ^ 

• The effect of Tacan. or a lack of 1 
on the air defense systems of Wester 
rope and North America should be carefully 
balanced against the years of construclivc air 
navigation planning in IC.\0, which has 
resulted in the International standardisation 
of common system VOR and DME. 

• If we grant .ANDB’s proposal that Tacan 
be adopted as a common system objeebve. 
it would seem that the controversy docs in- 
volve more than flic question of whether or 
not to limit the operation of the current 
civil DME. 

The issue under consideration would seem 
to be a realignment of tbe common system 
objectives and should, therefore, be under 
taken only with a complete review of the 
interlocking aspects of these objectives a. 
they fit the future of the whole program of 


navigation and coniimmications in ait traffic 
control. 

"We suggest that it is premature to re- 
gard this controversy as affecting only the 
DME when, in fact, wc arc considering a 
step which will also affect azimuth measure- 
ment, approach and landing, data transfer, 
communication, situation display and all re- 
lated facilities in the eventual future. 

• To set the record straight, neither our files 
not our memories contain any knowledge of 
a written warning from the milit^ that the 
airliorne DME program "was a highly specu- 
lative venture." We pursued this program 
ill good faith and in /ull coordination with 
the cognizant government agency involved. 
Wc and other manufacturers have done so 
before and feel that this kind of coordinated 
"speculation" is a valuable contribution to 
the tTcmendou.s progress that the aviation 
industry has made in the past decade. 

Wc sincerely hope that such free enter- 
prise can continue to conlribiile its share to 


G. F, Quin-bv 
S ales Manager 
Nation.ll Aeron 


VTO? SGA? What? 


ITic variation in types of new aircraft 
capable of vertical or near vertical asccut or 
descent creates a problem in nomenclature. 
For example, the term VTO could be 
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AND VANS, BUILDINGS, SHELTERS, TRAILERS 

(or systems such as an/trn-b, an/trt-j, an/fph-I6. ak/hrh-12. an/mrn-m (XW-d 


ELECTRICAL ENGINEERS 
PHYSICISTS 
TECHNICAL WRITERS 
CONTRACT ADMINISTRATORS 
MATHEMATICIANS 

1 F you have a background in electronics, there is a 
good fob waiting (or you in the fastest growing firm in 
America's fastest growing technological field. 

At Remington Rand's ERA Division you con participate 
In the further development of the famous ERA 1102 Com- 
puter, the new Univac File Computer, and special new 
developments in data-hondling, corrununications, and in- 
strumentation. 

Pay, special benefits, and opportunities for advance- 
ment are excellent. 


Send o resume 

of your training and experience to: 

REMINGTON RAND Inc. 

ENGINEERING RESEARCH ASSOCIATES DIVISION 
1902 W. Minnehaha Avenue St. Poul W4, Minnesota 


applied to helicoplets and conveitiplanes as 
well as to the Lockheed and Convair proto- 
types, The Flying Bedstead, the Bell vertical 
c^r could also be included in the VTO 
category. The applications of boundary laj-er 



Industry Defender 

Mr. MoeseTs letter (AW Mar. 7, p. 37) 
sounds like sour grapes, and 1 can see no 
reason for publishing such a letter in an 
aviation ina^zine. in fact, 1 feci some- 
what ashamed for having subscribed to a 
publication which displays so little pride 
in the industry it is supposed to represent. 

Arc you going to let this iron worker 
tell the world mat your magazine chron- 
icles the haphazard doings of a siiKhod 
industry? One look at Mr. Moesel's letter 
and the congressman from Podunk will 
demand that all aviation appropriations be 
stopped immediately, 

► ‘Wai Babies’— So, there has been no ad- 
rance in 30 years? It so happens that I 
have spent just about 30 years in what Mr. 
Moesel refers to as an inefficient and in- 
competent industry, and it bums me to 
read complaints from "war babies." Mr. 
hfoesel must have a lot to offer if it took 
him more than 10 years to find a job in 
aviation. 

The big build-up started about 1939, 
and most factories had cleaned house by 
1947. ^Between 1939 and 1947. the avia- 

they could get in the rvay of manpower to 
fill the gaps created bv an emansion that 
was unprecedented in any industry. Fac- 
tories had to hire men who knew nothing 
at all about airplanes, and they even hired 
some who believed that airplanes are 
built like bridges. When we start build- 
ing airplanes to the standards of bridge con- 
struction, you can forget all of your pet 
peeves about the aviation industry— these 
will be no aviation industry. 

► "Reasonable Return"— I do not dispute 
that there is a shortage of trained, experi- 
enced aeronautic engineers; but. like any 
other industry, the aviation industry expects 
a reasonable return on its investment. In 
demanding particular skills, management is 
only following sound business practices; hire 
a specialist for a specialized job and the 
accountants can fiaiget about the red ink, 

If Mr. Moesel wants a job in aviation, 
he must show some initiative, t suggest 
that you direct his attention to the em- 
ployment opportunities offered in the 
^'SMrchlight ^Mtion" of Aviation Wbzk, 
Let him spend 30 years in a “chicken^ine- 
day-feathcis-the-ne.st" industry, and he will 
learn that his prejudices are erroneous and 


AVIATION 
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THIS IS FOR YOU ... if you have 

AN AC GENERATOR COOLING PROBLEM ! 


HIGH-TEMPERATURE AC GENERATORS 


meet military class C air-cooled specifications 
. . . offer maximum performance at minimum 
size and weight . . . range from 9 KVA to 60 KVA 


These generators are designed as part of complete Red Bank 
high-temperaliire .AC generating systems that also include mag 
amp voltage regulators and system prolcction components. For 
full details, write Red Bank Division, Bendix Aviation 
Corporation, Eatontown, New Jersey. 
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OFFSHORE AIRBUS — Going to and from work in Sikorsky many as 2000 scheduled flights a month for one company 
helicopters is now routine for crews drilling oil wells off- alone. They have introduced new operating methods off- 
shore. In the Gulf of Mexico, helicopters have made as shore. Here, an S-55 nears a tender's landing platform. 


AROUND THE WORLD WITH 
SIKORSKY HELICOPTERS 



NEWFOUNDLAND PATROL-This commercial Sikorsky 
S-55 now regularly polices Newfoundland’s extensive 
coastal waters, on duty with the Fisheries Department of 
Canada. Speed, versatility and rugged stamina of the big 
Sikorsky make it an ideal vehicle, especially for work in 
remote areas where surface travel is difficult. 


NORTH SEA RESCUE — In mid-January, 16 crewmen from 
a Norwegian freighter, grounded on the coast of Holland, 
were rescued by the Royal Dutch Navy helicopter shown 
above with one of the rescued men. The big Sikorsky, an 
S-55 Navy veraon from a Dutch aircraft carrier, made 
five quick flights to carry the men to the beach. 
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America's first world helicopter 
record — set by Sikorsky's V5-300 
MAY 6, 1941— Flying his historic VS-300, 
Igor Sikorsky, nearly 14 yMrs ago, remained 

to bring America her first world helicopter 
record. 

The VS-300 was first of the many Sikorsky 
achievcmcnU in advancing helicopter de- 
sign, development and production. 


f 


TREE-TOP MINING PROSPECTOR — Modern electronics and 
Sikorsky's S-55 commercial helicopter are combined in a new 
aerial prospecting technique developed by Aero Service 
Corporation, Philadelphia- Data on underground mineral- 
bearing formations are disclosed by magnetometer, flown 
over an area at tree-top height. Such geophysical surveys are 
far faster, reveal more and cost less than slow ground studies. 


SIKORSKY AIRCRAFT 

BRIDGEPORT, CONNECTICUT 
On> of Hio Oi'riVoni of (Im'led Alreroft Corporalren 
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7~0 ^ETS 



Axelson's service to the sirccafi industry 
extends over a period of many years, 
and sve have seen to it that facilities have 
kept pace with this fast moving industry. 
Two modern plants are staffed with 
tent engineers and master craftsmen 
who provide rapid and accurate 
production of many aircraft components 
including landing gear shock struts, 
gears, geared mechanisms, segments, 
spars, braces and ocher plane structural 
parts. We invite your personal inspeaion 
of these facilities. Should time or 
distance not permit, your request will 
bring Facilities Booklet 5037. which 
gives in pictures the inside story of 
Axelson equipment and capabilities. 


AXELSON 

AXEUSON MANUFACTURING COMPANY 

DIVISION OP U. S, INDUSTRIES. INC. 


CfNEJWt OttlCiS: 


• LETTERS 


not at all typical of the industry at larpe. 

I am pioud of the iadustn to which 1 
have devoted most of my lifetime, and I 
constantly macvel at the ptogiess that has 
been made in spite of those who, through 
ignoiance or contrary petsonal ambitioiu, 
scream tirades against an industry that was 
bom of American ingenuity and which 
has grown because of American initiative, 
tenacity, and efficiency. 

Apartment houses, indeed! Tell Mr. 
Moesel to stick to his over-sized Erector 


S. C. TiMSOtr. 

S8I4 Second Ave. 
Inglewood 4, Calif. 


Engineer Shortage 

At last you have printed a letter that geb 
dosvn to fecb. 

I am referring to the letter of William 
H. Moesel. 

For a long 
this sickenin^lan 

Reside the |reat number of engineers 
being wanted, like Mr. Moesel points out. 
there arc also a number who, like myself, 
with 15 years experience, have found it 
more than we can stomach and wouldn’t 
touch it again with a 1 D-ft. pole. 

Yes, a poll of ex-aircraft enginecn would 
be interesting. I can name 12 in my imme- 
diate circle of acquaintances. But as Mr. 
Moesel stated, their reasons for leaving the 
aircraft industiy would not make vety nice 
leading. 

Another thing. Just how many of the 
"help wanted” ads published in your maga- 
zine do you think ate sincere? Not too many 
of them, I can assure you. 

Three years ago I was killing time— I 
haven’t the guts to say "working'— for an 
outfit (name on request) that was advertis- 

rio/ical 


issue of your periodical. 

To all intents and pur| 


fore. There 


e four of us left 


-o- "fronting" ft 

The week I resigned there 
page ad in vour magazine t 
neers. To this dav not an er 
hired. 

Maybe the gross misman 
reason for these insincerities and deliben 
misstatements. Too bad, because an airplai 


or 

the 






No Engineer Shortage? 

! have read with great interest Mr. Moe- 
sel’s letter on the "engineer shortege" (AW 
Mar. 7. p. 37). 1 too have been amused if 
not angiy at the “crying in the wilderaess’’ 
by certain aircraft executives about a short- 
age of engineers. 

I recently left a posih'on as an engineer 
with a large Lone Island avionics manufac- 
turer, 1 can testi^ to the waste of engineer- 
ing manpower by my own experience. For 
example, in order to obtain a paper from the 
company libraty, it was necessary to walk 
the entire length of the plant (J mile) be- 
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High Altitude Fuel 
Flow Failures 
Elimiuated In 
Convair F-102A! 


•tct't'xsory Prodiicl.s Corp. develops emergency 
by-pass valve for fuel booster jimiiji failures. 


See next page ^ 


APCO High Flow 
Fuel Valves 
Overcome 
Danger 
Of Choked 
Fuel Supply 
Should Booster 
Pump Fail 

In the event of a fuel buiiMer pump lail- 
urc in the C-onvair F-102A, the engine 
pumps must take over the full load- II. 
however, the fuel were to he sucked 
through tile dead btmster pump, the re- 
sult would be an excessive pressure loss 

— too great to sustain engine operation 
at high altitudes. 

>To meet this problem, Convair eiigi 
neers asked APCO to develop a b\ pass 
valve that would enable unimernipted 
[light even though the booster pump 
failed. The result is a " I " flap|>er \ alve. 
light in weight with a high fuel flow 
capacity to meet the high altitude re- 
t|uircment$, 1 he actual pressure loss is 
ten times less than if the fuel were to he 
drawn through the dead btxisier puniji 

— .mother example of APCO design 
ingenuity. 


FREE CATALOG 
DESCRIBING APCO SERVICE 

APCO has designed and monu- 
factored hundreds of dilferent 
aircroft pressure regulators, 
valves end filters and allied 
components. Send for our free 
catalog covering mony of our 
developments. 



Couvair Engineer Credits APCO 
With Unusual Design Ability 



"Thr ’T' flapper valve for the 
1'<I02 \ is a goud e.xaiiiple of the 
exeeplional design ability of the 
.AP(;0 engineers.” says C. S. 
Braiiilt, Convair propulsiun design 
spr^eialist. valve is light uml 

eompuet. yet has a high fuel flow 
rapacity — re<| aired for high alii* 

"We ran usually riepeiiil on 
•\PCD to ilo more than just meet 
the spei-ifieulions. They have an 
exrelleiil u nderslaiirling of our 


n usually depend on APCO tn 
,111 just meet die sjieeifiejuons,'' i 
's C. S. IJr.itidl. 


iMeel Everoll Badjjer 


APCO Fuel System 
Specialist 


TvpienI of the 

\oung men mak- 
ing history in 

APCOs fuel 
51 stem specialist, 
liverett Badger. 
Onl v 35 t cars 
old, vet he has 
already gained 
national reeogni- 
Mrs exjscrienee in 
aviation parts and eijuipment. .\lter 
graduating from Hiee institute. Badger 
spent some lime with the Ait l orec in 
Alaska making cold weather tests, Ciir- 
rentlv, he is gioup licad on a special 
.\PCO fuel cejuipment development 
program. 




“Unusual 
Williiigiiess 
And Know-How 
Dis|)laved B\ 
APCO” 

Savs Couvair 
Engineer! 


"We like Al’CO's » illingne^ i.i make just a 
few |wri',"say* t iiiii jirs And; .\liiiell.i. 


‘'One thing in parlirular wr likr 
alioiit ,\P(:0.” says Andy MinrlUi. 
Senior Di'sign Fngiiii'rr at t .om-air. 
••U their witlingness to make a few 
parts for us uilhoiil a pniiuisr of 
a hig prmlurliou run. 

",\l Convair, -•'an Diego, we need 
giKxl understanding niid eomnnini- 
enliiin between iiiir eiigim-ers anil 
vendors, lieeaiise our loeiiliull is 
not on the healeii path of the ivst 
of the iinliisln. imieli limr emi lie 
lost if a supplier ilue» not rome up 
with the answers the first lime. 
.APCD's perforuianee is umisiiully 
good. ,Mso. their ronslani eoneeni 
with the weight (irohleiiis has re- 
sulted ill some engiiK'ering firsts. 
For example. lli«*v liase maih‘ uu- 
iisiial use of spun parts and thin 
wall easting. Of ernirse. this means 



Tiiiie*Saviiijj Siiijile Point Fueling 
Of Convair Interceptor Made Possible 
By APCO Vent Valve 


During iitt.iek. an iiilcreeptiir out of gas 
is as usele.'.s as an A.A wiihinit ammo. 
Single j'oint fueling s\Mem for !■ I02A 
s.nes precious minutes in Iticling time. 

The integr.il fuel t.inks in the della 
winged I 102.\ can e.isily he d.muiged 
hve.xeessiie luel or ,iir pressiiie. During 
tlic single [mint fueling oper.ilion, a 
sin.ill internal tent tahe in e.ieh tank is 
re«|uired (1) to preieni over pressuri/a- 
tion in ease the refueling hose .shin oil 
[ails. C2) to .idj list for increased air pres- 
sure as the t.inks am Ixdiig llllerl. 1 his 
small, .simple hut most lital tent lalvo 
iiiiisl be de|iendjhle at all times. A fail- 
ure in this valve eoiiid result in a plane 
living grounded for m.im hours. .\l’CO 
w.is ehosen to ilesign and pnxkice this 
impori.mt v.ilve Ixxause of ii.s excep- 
tional engineering .ihilitv and past 
]icilorm.uKe. 



Vent valve installed in fuel tank 


A 4 -fi‘ssorfi i'or/t. 

ri'gir/otor.s • ro/rr-.s • fiivl otn/ air riiinfioiifiitfi 

ilf'sifiii • tlri't'lii/mu'ril • mmiiijtirturirig 


61f> ilh-s/ » hilll.-r llh<l., lf/i/(//er. Coh/. • 0\lor,l :i-l7 IT 

Mill- n 1-41 ogier: III luisl tf/ii/i Sirepl. .Irliiinliiii, 'li-.yns • .lUliniilim -i-ilTOI 

f-iiislvrn I'iiiilini'i-rhiu ttrprcni-iiliiliri'ii: ft. It. .tyrr st t.o., I.iilil Spring llurlmr. /.. /.. \ 
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MICRO SWITCH Precision Switches 




It MICRO SWITCH 




Here’s the 
small switch— 



SUBMINIATURE- 
that delivers 



LONG 

HIGH 


LIFE 

CAPACITV * UTMOST RELIABILITY 



• Ability of micro SWITCH engineering to design and de- 
velop this Subminiature switch has been a major contribution 
to many phases of aircraft design. 

This switch combines unusually long life, high capacity and 
reliability with the extremely small size and light weight that 
aircraft applications demand. Actuators and assemblies avail- 
able with these subminiature switches are the result of the 
long experience of micro SWITCH field engineering with 
problems of the aircraft industry. 

New switches and new designs are always on drawing 
boards or on test at MICRO switch. Call micro switch 
first. It may be the short cut to solving YOUR problem. 
There is a micro SWITCH branch near you. 


MICRO SWITCH RI 


SB h- e: t r- €> \ 


MICRO SWITCH 

A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 

1 i-CM«ta,i«i.J..T~»voi7.0w« ■ FREEPORT, ILUNOIS 
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"jTlvIeek 'Son? bicycle''*^ 

I spent over 2S% of my time searching 
the stock room and receiving department for 
parts because the ‘'expediters'’ were too busy 
to do it. This situation was true throughout 
the plant. I knew of engineers who spent 
100% of theit time doing such things. 

I am now with a reseatch group in tbe 
Midwest and I would not return to engi- 
neering for any salary. Let me close by 
agreeing with Mr. Mocsel and "Unsigned" 
ill saying: Engineering shortag^"Nuts"! 


Re: William H. Moesel’s letter, why don’t 
you conduct a poll as he suggested and in- 
quire about this so-called "Engineer Short- 
age." We of the aircraft industry really have 
a lot to tell ! It will boost your circubtion at 
least 10%. 

Try it, let’s open the eyes of these anli- 
quated aircralt makers. . . . 

Ex-.\iaciuFT Encineex 


NACA As Employer 


Jnsi 


e after n 


28 


iding youi 

w SVesk [ 'Sdentist Shot 
age Tlircatcns Defense”]. 

1 wish to call your atteotion to state- 
ments made on two pages (24 & 37) con- 
cerning NACA and pay. 

On page 24, the speaker didn’t know 
' — right he was about engineers leaving 


► Wage Scales— On page 37, under Pay and 
Advancement, there's mote to the story. 
Engineers working under Civil Service 
Regubtions wage scales are bound. 

With all the high wages in industry, at 




I offer them about twice the Civil 


Service pay. 

As to having "red tape" removed, this 
writer would like to know where. 

those responsible to the engineer in chaigc 
nearly has to present the results before tie 
is permitted to conduct the program. This 
is research? In any number of cases, a pro- 
gram is started within the division, without 
Knowledge of the front office, proving that 
they arc on the right track, then the front 
office is let in on the program. 

IT.-.-, KKjj writing it might be thought 




It he is 


t. He 


St thinks that it could be ni 
basis out from under Civil Service pay 
regulations and brought to the attenKon 
of those who allot money for NACA that 
they should not expect a dollar’s worth of 
results for every dollar put in. 

► Job Satisfaction— It is right when they say 
that the people of NACA ore devotu to 
their work with little publicity on the out- 
side. Many things are announced to the 
public by industry which NAC.A has a big 
part in dmioping. The only satisfaction 

feeling, knowing that he or they had a 
big pait in bringing about the results. 

Tnen there are times of great discontent. 
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LETTERS 



as the present and last year. Civil Service 
pay bill is going through the houses and 
to the President, because of the postal 
u-orkers and we are on the same hfll with 
the dark shadow of a veto hanging over 
our heads because Congress will not vole an 
increase m postal rates. . „ 


AGCA Problems 

Tlie automatic ground control approach 
referred to bv Dunstan Graham and Richard 
tathiop (AW Filter Center, Feb. 21. p- 
72) do exist in the eNperimcntal AGCA 
equipment which is being tested at Wright 
.\ir Development Center. 

Houeier, these problems have been elimi- 
nated in the production AGCA equipment 
(sponsored by Rome .Air Development Cen- 
ter) which IS now in pilot-run production 
at Gilfillan Bros. Inc. Models of this pro- 
duction equipment have been functioning at 
the GillilUn Bros, airfield at Fontana, Calif., 
for more than a year with no evidence of 
cross talk between the azimuth and eleve- 

the use of a iiffeient telemetering^ system. 

In addition, the new equipment elimi- 
nates the rate signal in the approach area 
in which radar data may contain significant 
noise components. The AGCA computing 
circuits have been optimized such that radar 
noise is rejected throughout the approach 
area. These innovations combine to assure 
smooth and accurate AGC-A approaches. 

B. CUTLE* 

Project Engineer 
Gilfillan Brothers, Inc. 
1815 Venice Boulevard 
Los .Angdes 6. Calif. 


8-Hr. Work Limit 

In reading the Jan. 31 Avi.vtion Wehi, 
1 find that the ALFA and one of its mem- 
bers do not agree, that is Pilot Robson. 

Pilot Robson says that a man wdl get 
bred from working and I agree; ALFA also 
took the stand and farced a strike against 

with 'the CAB that an extra 30 min. was 
a safe pioceduie. 

Then 1 find in the same issue that they 
aren’t tired anymore and that it's perfectly 
safe to operate an aircraft nonstop over 6 

their pwkei; SMms a bit siliv to think that 
extra money will remove tlie fatigue and 
thereby make the flight safe. 

Actually the strike was against the CAB 
and not American Airlines; therefore 1 be- 
lieve it’s about time ALP.A stuped trying 

just operate as it is supposed to — that is 
as the bargaining agent for pilots, not the 
operating agent for all airlines. In other 
words I believe that the CAB should be 




e and control a 


and airline 


Would like to see Pilot Robson’s article 
stay closer to facts and not so much imagina- 
tion — domestic operations of 14 to 16 hts. 
per day on doty and in flight. 

A, W. ZiBEn. 
4111 Beresfotd 
San Mateo, Calif. 
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SPIIMS L-IKE “BLAZES"— 

so Radiography checks each one 



Radiograph of oil scavenger rotor in variable 
displacement pump for aircraft hydraulic systems. 


Radiography... 


Blazes" is not the word — but suggests the 
maker’s shorter expression for the rate at which 
this rotor spins. Fact is, rpms arc so high that the 
soundness of the casting is important in terms of 
safely as well as serviceability. 

So radiography goes to work and plays its 
unique part. With no damage to the product, 
radiography looks inside the part and checks each 
rotor’s structure. Only flawless parts will meet 
the strict requirements of service. 

Proving soundness with x-rays has become com- 
mon practice with more and more suppliers of 
quality castings. They know it helps build repu- 
tations for delivering only good work. 

If you’d like details on how radiography can 
improve your operations, get in touch with your 
x-ray dealer — or write us for a free copy of 
“Radiography as a Foundry Tool.’’ 

EASTMAN KODAK COMPANY 
X*ray Division 
Rochester A, N. Y. 



another important example oi Photography at Work 



r 

Spearhead of a new Air Force defense weapons system 



One of the weapons taking an increas- 
ingly prominent position in American 
defense plans is tlic guided missile. 

Like any other category of weapons, 
guided missiles vary in design, in com- 
plexity, and in pcrfomiance. Some mis- 
siles are destined for short-range efforts- 
In contrast, the F-99 pilotless intercep- 
tor now being developed by Boeing in 
co-operation with the Air Force is a 
longet-rangc missile designed to strike 
liigh-spccd enemy bombers over areas 
away from vital targets. While the 
missile is operating at supersonic speed, 
its flight path will be controlled by elec- 


tronic devices that guide the missile in- 
to position to destroy the target aircraft. 

As a part of the F-99 Bomate missile 
program, Boeing engineers arc develop- 
ing an entirely new weapons system for 
air defense. It includes bases, communi- 
cations, logistics and maintenance, in 
addition to the missile itself. Boeing’s 
experience in the missile held goes back 
more than eight years. Today the com- 
pany’s enlarged Pilotless Aircraft Divi- 
sion is utilizing a steadily growing por- 
tion of Boeing’s vast research and de- 
sign facilities, and engineering staff. 

Working of necessity bcliind a cur- 


tain of secrecy. Boeing missile engi- 
neers arc carrying on extensive research 
and development in tlic widely diversi- 
fied engineering fields requited— among 
them rocket and ram-jet propulsion, 
supersonic aerodynamics and electronic 
guidance and control. 

Tlic development of the Bomarc sys- 
tem has behind it the huge engineering, 
mscatch and production resources of 
Boeing— resources of sufficient breadth 
and depth to have created the jet age’s 
outstanding bombers, the B-47 and 
B-52, and America’s first jet transport, 
the Boeing 707. 
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AVION ICS 


Line-of-Sight ‘Barrier’ Latest to Fall 



Details on the successful breaking of 
the line-of-sight “barrier,” which nad 
been thought to limit VHF and UHF 
transmission distance, were revealed be- 
fore the recent Institute of Radio En- 
gineers national convention in New 
York. 

’The new tecliniques already ate being 
applied to military communications in 
tlie Arctic and to the operation of re- 
mote air defense radar sbtions, despite 
the fact that the experts admit that 
they do not fully understand the me- 
chanics of beyond-the-horizon (BTH) 
propagation m the lower atmosphere 
(tropospheric); some are still in sharp 
disagreement over the explanation for 
BTH upper-atmosphere propagation 
(ionospheric). 

IRE speakers described the following 
accomplishments in BTH transmission; 

• USAF teletype network operating 
over 1,200-mi. ionospheric links which 
show 99% reliabilitv at rimes when HF 
communications are blacked out. 

• Voice transmission (trophospheric) at 
400 me. over distances of 375 mi. 

• TV picture and voice transmission at 
5.000 me. (with 15-20 me, bandwidth) 
for distances of nearlv 200 mi. (By con- 
trast, present TV microwave networks 
cmploving lincof-sight transmission 
normally have their towers spaced an 
average of only 30 mi. apart.) 

► Other Interesting Papers— Some of the 
other IRE papers, which described new 
developments of interest to persons in 
the avionics field, included; 

• Transistorized computer circuits, de- 
veloped bv Philco, whicli employ novel 
techniques to simplify overall circuit 
design, cut number of components re- 
quired, and slash power consumption. 

• An 1,800-ehanocl \HF-UFIF com- 
munications set. developed by Collins 
Radio, which employs novel reflex tech- 
niques that make it ^ssible to cut num- 
ber of tubes used by 50% and reduce 
number of tuned circuits by 25%. 

• Precision nav-aid system, developed 
bv Jacobs Instrument Co., which em- 
ploys a CW phase- comparison tech- 
nique that reportedly enables aircraft 
to establish their position to within 
0.5 ft, 

• Typotron, a character-display type of 
cathode ray tube developed by Hughes 
Aircraft, which resembles the Convair 
Charactron (AWNov. 15. 1954, p. 77), 
with the added feature of built-in stor- 
age of the display until erasure is de- 
sired. 


A new ceramic triode tube designed 
for high-temperature, airborne CW or 
pulsed power use up to 4,000 me., was 
unveiled by General Electric during 
the convention, using a closed-loop TV 
from their Schenectady tube plant. The 
new GL-6442, reportedly being used 
in the new Collins Tacan and ARC-52 
receivers, is rated at 2-k-w. peak output 
at 3,500 me., with a 0.001 duty factor. 
Tube can be operated as a Class C RF 
power amplifier at 2.500 me., with 8-w. 
plate dissipation. CE says. 

IRE convention attendance totaled 


appraximately 41,000, slightly over last 
year’s figure. Mote than 700 exhibitors 
displayed their wares, overflowing the 
4-acre Kingsbridge Armory and requir- 
ing the use of a nearby indoor skating 
rink for 100 exhibits. 

Beyond the Horizon 

Recent findings have punctured ear- 
lier theories as to the cause and nature 
of tropospheric beyond-the-horizon 
transmission. Although these tests 
leave the exerts up in tlie air "theory- 
wise,” they "have established the feasi- 
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bility of BTH transmission at UHF 
frequencies at distances of at least 400 

The phenomenon shows some of the 
characteristics of atmospheric refrac- 
tion, but there appear to be other fac- 
tors involved. This has caused the 
earlier-used term of “scatter" to be 
abandoned in some quarters for the 
term “forward scatter.” The phenom- 
enon is sometimes likened to a power- 
ful searchlight aimed at the sky, some 
of whose li^t is reflected to the ground 
by the atmosphere. 

► Old Ideas Scuttled— Contrary to ear- 
lier views on troposphoric propagation, 
Kenneth Bullington of Bell Telephone 
Labs told the IRE that: 

• Useful banduidths can be achieved 
in BTH transmission which are at least 
10% of those obtained in line-of- 
sight (LOS) transmission, using the 
same size antenna. 

• Antenna gains of 40 db. can be 
achieved in BTH transmis.sion, with a 
loss of only 1-2 db. from that obtained 
with LOS. Not too long ago scientists 
believed that maximum antenna gain 
was limited to 10-15 db. under BTH 
conditions because of phase shift. Biil- 
lington says. 

A movie of experinrcntal transmis- 
sions of commercial TV video and 
sound over a distance of 188 mi, was 
shown by Bell Labs’ W. H. Tidd. (The 


Tropospheric 
Propagation Booklet 
New brochure prepared by Natioool 
Bureau of Standards describes bopos- 
phcric propagation experiments, theories 
and facilities of NBS’s Central Radic 
Propagation Lab atop Cbeymne Mouu 
tain in Colorado. Tbc 59-pagc publica 
boa, authored bv A. P. Bacsis, J. W 
Herbstreit, and ' K. O. Homberg, is 
identified as NBS Ciicubr 554. 

It is available from the Superintendeni 


■f Docui 


It 30 


video signal was frequcncv-modulated 
on a 5,000-nic. carrier.) ficturo qual- 
ity was excellent, with momentary fades 
occurring every 15-20 seconds. These 
were noticeable but so brief as not to 
be unduly bothersome to the viewer. 

Another example of even longer- 
tange tropospheric propagation was de- 
scribed and demonstrated by Walter 
Nionow of MIT’s Lincoln Labs. In a 
joint Lincoln-Bcll Labs inscstigation, 
a 400-mc. voice signal was successfullv 
transmitted over a 375-mi. path with 
relatively little fading or interference. 
A 28-ft.-dia. antenna and 5-kw. trans- 
mitter were used, at least 1,000 times 


the power employed in present trans- 
conbnental line-of-sight microwave nct- 

Tropospheric propagation, and to 
some extent ionospheric, is subject to 
fast fading, caused by multi-path trans- 
mission, as well as slower fading over 
a period of hours or days, which is 
independent of frequency. One pos- 
sible solution to this problem is the 
use of several antenna locations (di- 
versity antennas), 

► Tioposplieric vs. Ionospheric— There 
are interesting differences between the 
BTH characteristics of tropospheric and 
ionospheric propagation, Bullington 
pointed out. 

For instance, attenuation losses ate 
essentially independent of radio fre- 
quency when the waves arc "scattered” 
from tlie troposphere. However, at- 
tenuation goes up sharplv with fre- 
quency when ionosplieric propagation 

For instance, in tropospheric propa- 
gation, too mi, beyond LOS ranee 
a 100-mc, signal is down approximately 
50 db. over frec-space attenuation. Tlic 
frequency can be increased 10-fold to 
1,000 itic., with less than a 2:1 in- 
crease in losses (55 db.L according to 
Bullineton’s figures. By contrast, 
ionospheric attenuation is more than 
tripled over free-space values when the 
frequency is raised from 35 me. to 50 


Capital ^plmas: 
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crewmen 




They breathe freely and think clearly ... in planes equipped 
with Alar. Because regardless of the altitude, Alar Regulators 
autemotically supply the oxygen needed to properly mointain 
muscular and mental coordination. Manufactured in a full range of 
models to meet every requirement. . . Alar regulating instruments 
are precision made to insure absolute dependability . . . and 
field proven by millions of hours under all types of flying conditions. 
So whether your design calls for oxygen regulators to serve a 
crew of one or a dozen ... or a plane-lead of passengers , . . 
they'll "breathe eosy" when you specify Alar. Write 
for illustrated catalog today. 


Specialists in 

f/ the design and development \i 
of dependable pressure 
regulating instruments 


ALAR PRODUCTS • INC. 

1071 POWER AVENUE e CLEVELAND 14, OHIO 




™” PASTUSHIN 

AVIATION CORP. Us Angtles.Collf. 


NUW . . a new fabrication technique 
for production of jettisonable fuel tanks 

and other aircraft and missile components 
from non-critical materials. 
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me. (85 db. to 95 db.). 

Onc theory advanced to explain the 
frequency sensitivity of ionosphenc 
propagation is tliat the ionosphere lay- 
ers are not solid, but resemble a mesh 
(chieJeen wire). If the wavelength of 
the radio signal is large compared to 
the holes, the mesh acts like a solid 
layer and reflects the signal. At higher 
frequencies, where tlie wavelength ap- 
proaches or becomes smaller than the 
mesh holes, waves pass on through 
without being reflected, 

► Experts Disagree— The National Bu- 
reau of Standards and Collins Ratiio 
have conducted experimental 1,200-mi. 
transmissions of an unmodulated 50- 
mc. carrier between Cedar Rapids. 
Iowa, and Sterling, W. Va., using 
ionospheric propagation. These tests 
indicate the following characteristics 
for BTH ionospheric transmission, 
NBS's Dana Bailey reported; 

• Strongest signal reception occurs in 
the summer. 

• Signal strength in December during 
mid-day is nearly as high as peak sig- 
nal during the summer, but falls off 
sharply with darkness. 

• Signal strength in the Arctic during 
the summer is much higher than at 
lower latitudes, and does not drop off 

• Strong enhancement of a 50-mc. sig- 
nal has been observed in the Arctic 
during intense magnetic activity which 
blacks out normal HF radio signals. 

Bailey's conclusion is that ionos^eric 
BTH propagation appears to show a 
dependence upon solar activity, pos- 
sibly due to ionization resulting di- 
rectly or indirectly from the sun's rays. 

Dr. Oswald Villard, of Stanford 
University, took sharp issue witli this 
explanation. Villard's theory is that 
ionization caused by meteor trails plays 
a dominant role in ionospheric reflec- 
tion. Me presented limited data wliich 
indicates that propagation is best at 
times of intense meteor showets. 

► AF Puts to Use— The Ait Force pres- 
ently is operating a three-hop teletype 
network (four-channel) between Lime- 
stone, Me., and Thule AFB in Green- 
land, employing BTH ionospheric trans- 
mission, Bailey reported. 

The network operates across the 
auroral zone, where ordinary HF com- 
munications are usable only 60-70% 
of the time. By contrast, the new 
BTH ionospheric transmissions have 
demonstrated a reliability considerably 
better than 99% over tlie two northern 
links, and 91-92% over the southern 
link (Limestone to Goosebay). Bailey 
reported. 

The reason for the poorer showing 
in the southern link is that the hop 
distance is too short. BTH ionospheric 
transmission operates best at distance 
of 600 to 1,200 mi., Bailey said. 

► Propagation Characteristics — NBS 
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Alloy Steels soften the shock 
of a 100-ton sock 


And here's proof. Shock-absorbing 
landing gear struts and component 
pares, like the one illustrated, are made 
from alloy steels. The toughness of 
alloy steels helps these struts withstand 
the shock, impact, strain and vibration 
of up to 180 tons of aircraft hitting the 
runway at better than 100 miles per 

Alloy steels are exceptionally strong. 
Their high strength-to-weight ratio 
permits smaller sections to carry heav- 
ier loads with no sacrifice of strength 
or safety. They resist fatigue — maintain 


their great strength even at wide tem- 
perature extremes. 

Alloy steels are uniform in response 
to heat treatment. They produce hard, 
wear- resistant surfaces around tough 

Republic, world’s largest producer 
of alloy and stainless steels, offers you 
its 3-D Metallurgical Service to help 
you get the most from alloy steels at 
the lowest possible cost. 

The coupon will bring you more in- 
formation by return mail. 


REPUBLIC STEEL 








Latest electronic 
controls guard quality 
at ALCOA 





Both of Alcoa's forge shops are equipped with the ultra- 
sonic inspection device pictured below. The operator, by 
tracking the forging under water with reflected ultrasonic 
waves, can instantly detect any discontinuity inside the 
forging. By probing far deeper than is possible with other 
nondestructive methods, it enables forging specialists to spot 
hidden flaws hitherto impossible to locate. Alcoa has been 
using ultrasonic inspection testing for 10 years and now has 
30 units in operation. 

This is just one of the advanced methods Alcoa uses to 
control the quality of forgings, extrusions, sheet and other 
products supplied to the aircraft industry. Alcoa pioneered 
many of these methods — and continues to do so. The Alcoa 
Cleveland Research Laboratory, for example, is experiment- 
ing with the first prototype xeroradiography unit — a device 
that yields an X-ray image in just 45 seconds. 

Alcoa’s advanced program of quality control — not dupli- 
cated elsewhere — provides the aircraft industry with the 
highest assurance of quality and resultant lower reject 
rates. Aluminum Company of America, 1800-D Alcoa Build- 
ing, Mellon Square, Pittsburgh 19, Pennsylvania, 


ALCOA 


ALUMINUM 
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TRANSISTORIZED COMPUTER CIRCUITS developed b; Phiico greatly reduce circuit ramplexity of coaveoCioDal tube and tube- 


sludies suggest that signal intensity of 
BTH ionospheric transmission varies 
approximately as the ninth power of 
the angle of incidence between radio 
beam and the ionosphere, Bailey said. 
(TTie angle of incidence increases with 
distance between terminal points.) 

NBS tests also indicate that signal 
intensity varies inversely with the fifth 
to seventh power of the radio fre- 

J uency, The fifth power figure is best 
Jr radio frequencies of 27 to 49 roc., 
the seventh power in the range of 49 
to 107 me.. Bailev reported. 

Experience with the AF’s network 
indicates th.it a 60-deg. comer-reflector- 
type antenna provides better perform- 
ance than the earlier used rhombic 
type. A new four-array Yagi type also 
"looks good," Bailey said. The an- 
tennas employed are quite large, requir- 
ing considerable "real estate." and 
their siting is quite critical, Bailev noted. 

Transistorized Computer 

By applying certain exclusive prop- 
erties of transistors to the design of 
digital computer circuitry, instead of 
merely substituting them in conven- 
tional vacuum-tube computer circuits, 
designers can save considerable circuit 


complexity, numbers of components, 
and reduce power consumption. Phiico's 
Ralph B, Brown told the IRE. (The 
paper was co-authored by Phiico's Ralph 

H. Beter and William E. Bradley, with 
Morris Rubinoff of bhe University of 
Pennsylvania.) 

► Ttansac Computer— Brown described 
the transistorized arithmetic section of 
a Phiico digital computer called Transac 
(TRANSistorized Automatic Com- 
puter). 

The entire arithmetic unit consumes 
only Si w. at 3 v., and occupies only 
a 5i-in. cube. It uses no diodes, delay 
lines, capacitors, or transformers— only 

I, 242 surface barriers transistors and 

Working wiflt 19 binary digit num- 
bers. the unit can add or subtract in 
2.4 microseconds, multiply or divide 
in 48 microseconds, and shift in 0.4 
microsecond. 

► Simplified Computer Cireuits-Spe- 
cific examples of component economy 
of Philco-developed transistor circuits 
over comparable tube and tube-diode 
circuits include: 

• Flip-flop circuit, employing only four 
surface barrier transistors and two re- 
sistors for operation at 1-2 me,, con- 
sumes only 0,018 w. Comparable tube 


flip-flop (Eccles-Jordan) shown by 
Brown uses two tubes, two capacitors, 
four diodes, nine resistors, and con- 
sumes 13.4 w. A comparable tube- 
diode flip-flop circuit employs one tube, 
one delay line, 19 diodes, one trans- 
former, and consumes 8.25 w., accord- 
ing to Brown. 

• Clocked “ot-and-oi" pyramid circuit 
employs nine transistors and three re- 
sistors, consuming only 0.027 w. The 
comparable vacuum-tube circuit cited 
by Brown uses nine tubes and 23 re- 
sistors, and consumes 23-5 w. The 
diode-tube version employs one tube, 
one transformer, 11 resistors, and 25 
diodes, consumes 10.4 w. 

• Binary adder circuit uses 13 bansist- 
ors and four resistors, consumes 0.36 
w. Tube equivalent uses four tubes, 
one capacitor, 21 resistors, and con- 
sumes 21.5 w. Diode-tube version 
uses two tubes. 26 resistors, 52 diodes, 
seven delay lines, and consumes 25.5 
W-, Brown said. 

New Techniques 

Collins Radio has achieved a 40% 
reduction in the total number of com- 
ponents employed in its new mobile 
AN/VRC-24 VHF-UHF transmitter- 
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leceivet (compared to older airborne 
1,800-clianncl Ullb' icts now used by 
USAl'' and Navy), according to Paul 
Wulfsbcig, by using "nmol reflex tech- 

llie new VRC-24, developed under 
Signal Corps sponsorship tor ground-to- 
air liaison use, employs 25 tubes of 
five different types. This compares 
with 59 tubes of 21 different types in 
the ARC-34, Wulfsbcrg told the IRE 
convention. 

Initial VRC-24 model has conserva- 
tism service test rating of 2-w. output, 
compared to .\RC-34’s 8-sv, rating, but 
a nesv version of VRC-24 ss ill be rated 
at 10 sv, ssithout an increase in size or 
weight, he said. 

Collins has achieved this significant 
reduction in tubes and components by 
designing the VRC-24 so that all tub« 
and tuned RE circuits are used both 
in the transmit and receive inodes, ex- 
cept for the power amplifier, its plate 
circuit, and tlic receismt fixed inter- 
mediate amplifier. 

► Techniques Widely Applicable— The 
techniques employed generally are ap- 
plicable to any simplex type of multi- 
channel receiver-transmitter operating 
at or below the same 220-400 me. fre- 
quency range, Wulfsbeig said. This 
includes both the direct-frequency syn- 
thesis type circuit employed in the 
VRC-24, and the indirect type employ- 
ing crystal-stabilized variable-frequency 

Reflexing is accomplished with a 
minimum of radio frequency switching. 
Injection and intermediate frequency 
amplifiers are switched by means of 
dual mixer circuits whose plate volt- 
ages are controlled through relays. In- 
teresting byproduct of flie reflex de- 
sign, according to Wulfsbere, is that 
VRC-24 receiver section can Se aligned 
without the use of an external signal 
generator. 

► Precise Nav-Aid Disclosed— Jainco, a 
continuous-wave phase-comparison sys- 
tem, which reportedly is capable of 
establishing aircraft position to an ac- 
curacy of 0.5 ft., was described by 
Donald H. Jacobs, head of Jacobs In- 
strument Co., developer of the systera- 
It consists of a master ground station 
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All the Advantages of Working at Lockheed . . . 





...PLUS MORE in the 70% oi Your Life 
Spent Away from Your Job 


k 




spend the working hours of the day at the highly desirable 
job of planning the aircraft of tomorrow in a plant humming with 
production of the aircraft of today. Then enjoy the added 
value of the recreational and cultural facilities, the economic 
advantages and the delightfully moderate year-round climate 
during that greater portion of each day spent aivnv from the job. 
At least give yourself and family a break by sending in the 
coupon from the bottom of this page so we can get in 
touch with you and tell you all about it! 


Look 





ENGINEERS NEEDED 

DRAWINGS CHECKERS 
STRUCTURES • AERODYNAMICISTS 
STRESS e THERMODYNAMICISTS 
DESIGN • SERVICE MANUALS 
PRODUCTION DESIGN • DYNAMICS 
RESEARCH • LIAISON 
FLIGHT TEST ENGINEER (Analyst) 



Moil in complete confidence t 





BELL AIRCRAFT CORPORATION 

has 

Immediate openings 
in Airplane Projects 
•for 

AIRCRAFT DESIGN ENGINEERS 

and 

DRAFTSMEN 

DESIGN 

Scriiciural — Power Plant 
Aircraft Eqaipmcni 

MECHANICAL DESIGN 

Landing Systems — Flight Controls 
Hydraulic Systems — Pneumatic Systems 

ELECTRICAL DESIGN 

Lquipinent — installations 

II you want to become a member of aviation's best-known 
engineering team — the team that developed the X-1, X-5, 
and the X-IA — holder of the world's speed and altitude 
records; if you desire to advance yourself professionally 
through interesting assignments and avail yourself of a 
liberal tuition assistance program, send in your resume. 


WRITE: Monager, Engineering Personnel 



CDRPOfluriON 

Post OHice Box I BuHalo 5, N. V. 


plus two slave stations, spaced 10 to 
40 mi. apart. 

A crystal-controlled oseiHator at the 
master station modulates its carrier with 
five different frequencies, each 10 times 
the frequency of the next lower, 

Each slave station is equipped to 
remove the five modulation frequencies 
from the master station carrier, impose 
them on new carriers of different fre- 
quency, and re-broadcast them. 

The result is three different carriers, 
each modulated by the same basic 
five frequencies, each transmitted from 
one of the three ground stations. 

► Tlitcc Airborne Receivers Needed- 
In the aircraft, individual receivers are 
used to demodulate the three carriers, 
after which filters resolve the modu- 
lations into the five individual frequen- 

A phase comparison between f, 
{the lowest frequency) obtained from 
the master and one slave station gives 
one hyperbolic coordinate; a similar 
comparison between the master and 
tlie other slave gives a second. These 
two coordinates establish airplane posi- 

If f, lias a wavelength of 360 mi., 
a phase comparison accurate to 1 deg. 
resolves airplane position to approxi- 
mately 1 mi. Phase comparison of f, 
(one-tenth the wavelength of f,) es- 
tablishes airplane position to within 
approximately 0,1 mi., and succeeding 
phase comparisons of f,, f,. and f, re- 
solve position down to 0.5 ft., Jacobs 

Phase comparisons arc made auto- 
matically and displayed in watt-hour- 
nieter style on a cluster of five small 
catliode ray tubes. Military security 
prevented the release of more details, 
Jacobs said, but he indicated that the 
carrier frequencies had line-of-sight 
characteristics. 

► Hughes Typotron-By incorporating 
a storage-tube feature in its Tvpotron, 
Hughes is able to eliminate the need 
for intermediate storage devices re- 
quired by the Convair Charactron. TTie 
HAC tribe was described by H. M. 
Smith, and was displayed in HAC’s 
IRE exhibit, 

The Typotron can display any one 
or combination of 63 different char- 
acters on its 5-in. face, holding them 
indefinitely until erasure is desired. 
Readout speeds of 25,000 characters 
per second are possible with the tube, 
Smith reported. 

Like conventional storage tubes, the 
Typotron employs a storage target upon 
which the electron beam, shaped to 
the appropriate character by a small 
matrix, writes. 

A separate electron flood gun trans- 
fers the character from the storage tar- 
get to the tube’s front phosphor face 
where it is displayed. The displayed 
characters ate 4 in. high. 
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Aircraft 

Controls 

selected by Martin 
for the new Multi-jet 
XP6M-1 SeaMaster 



In rhe "over 600 miles per hour" class and capable of norma! 
cruising at 40,000 feet, the four-jet XP6M-1 SeaMaster heralds 
a new era for flying boats. Gmntless advancements calling 
for many automatic control systems and components are 
embotlied in this new seaplane built for the Navy. For pre- 
cision operation of several of these systems B.irber-Colman 
controls and components have been chosen. Among them 
are: stabilizer trim control . . . Hydtollap control . . . auxiliary 
ventilation control . . . windshield heating control . , . and 
camera compartment and radome heat control. This utilization 
of Batber-Colman experienced engineering facilities and 
pttxlucts is example again of how this organization teams 
up with the industry for a constant flow of important 
new aircraft developments. 





Tlic complete lint- of Harber-Colman aircraft controls includes; 
Actii.itors; Positioning Controls; Electric and Pneumatic Air 
'Valves; Temperature Controls; Thermo-Sensitive Elements; 
Siib-ftacrional hp Motors; Ultra-Sensitive Polarized Rel.iys. 
Complete data in Catalog F-dldi-l . , . write for your copy. 
When you have need for highly dependable controls, specifi- 
cally designed fur your application, consult Barber-Colman 
Comp.any. Engineering sales offices in Los Angeles, Seattle; 
Baliiinoie, New York, Montreal 


Barber-Colman Company 

Dept. P, 1422 Rock Sired, Rocklord, Illinois 





Western Gear 

provides muscles for 

LOCKHEED 

HERCUimi 



Western Gear 


For nearly four decades, Western Gear has been an 
imporlam supplier of custom designed gear drives for major 
aircraft manufacturers. Each year, more and more of the 
nation’s leading aircraft designers are looking to 
Western Gear for the solution to their problems. 

Evidence of this confidence is the wing flap system produced 
by Western Gear for Lockheed's Cl 30A turbo-prop Hercules, 
giant cargo airplane now in production at Marietta, Georgia 
for the U. S. Air Force. Additional Western Gear products 
aboard this carrier include motors, gear boxes, shafts, 
actuators and other units necessary to insure reliable operation, 
Such confidence bears out the fact that there is no substitute 
for experience. Since 1888, Western Gear has designed and 
manufactured all types of machinery for the mechanical 
transmission of motion or torque. The knowledge gained during 
these 67 yearsis available to help solve your mechanical power 
transmission problems. There’s no obligation. Address 
Executive Offices, Western Gear, P.O.Box 1 82, Lynwood, Calif. 


ee 


New Computers Use 
More Transistors 

Completely transiturized digital com- 
puters, approximately one-half the size 
of vacuum tube models and consuming 
only one-tenth as much power, will be 
commercially asailable from tnterna- 
tional Business Machines Corp. early 

^ The new IBM 608 will use ntotc than 
3,000 transitors. Three-dimensional ar- 
rays of magnetic cores will be used for 
internal machine storage and input/- 
output will be by punch cards. I’hc 
new macliine reportedly will have a 
computing «eed that is' 2i times that 
of IBM’s Type 607 (vacuum tube) 
calculator. The 608 will be able to 
multiply two 9-digit numbers in 11 
milliseconds, divide in 13 milliseconds. 
Machine results can be punched out on 
the cards at the rate of I5S/minutc, 
approximatelv S0% higher than the 
Type 607, ' 

Other recent computer developments 
of interest in the aviation field include; 

• Lockheed Aircraft's Georgia Division 
recently has put the IBM Type 650 
magnetic drum calculator to work at 
its Marietta facility. Company’s Missile 
Systems Division also is using a Type 
650, one of the first models shipped by 
IBM. Machine will be both for missile 
system studies and company payrolls. 

A second IB.M 650 is slated to go to 
Lockheed’s missile group in May. 

• White Sands Proving Ground re- 
cently has installed a Remington Rand 
Univac Scientific computer developed 
by the firm’s Engineering Research As- 
sociates Division, 

Known as the ERA-1 103 when first 
announced several years ago, the Univac 
Scientific will be ust;d to speed reduc- 
tion of missile flight test data, and is 
expected to handle computations for as 
many as 10 missile firings a dav. 



Trial by Cold 


This picture was taken at — 42F during arc- 
tic tests of SPAR radar, low-cost air-trans- 
portable GCA, at Ladd AFB, Alaska, by 
USAF. After the cold-weather tests, the 
equipment was flown back to Eglin AFB, 

tensive testing. SPAR is nianufactoed by 
Laboraloiy for Electronics, Inc., Boston. 
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New Marconi ASR 
Eliminates ‘Clutter’ 

A new British low-frequency, long- 
range surveillance radar, whose opera- 
tion in the 50-cni. region reportedly 
makes it “virtually unaffected” by pte- 
eipitation. will be installed soon at 
London Airport. U. b. long-range 
ASRs, which operate on 10 cm., arc 
hotheted by precipitation unless equip- 
ped with circular polarization- 

llie radar, designed and manufac- 
tured by Marconi’s Wireless Telegraph 
Co., Lt^., will serve the Southern Air 
Traffic Control Center. It is priced at 
570,000. 

'rae new S232 set employs crystal 
control and an extremely efficient MTI 
(moving target indicator) system to re- 
move unwanted clutter from fi-xed 
ground obstacles. This enables set to 
be used simultaneously for both long- 
range surveillance (to more than 100 
miles) and close-in approach control 


(down to J miles) when separate Plan 
Position Indicators are installed, Mar- 
coni says. Up to eight PPls can be 
used. 

► Technical Highlights — Significant 
technical cliaracteristics of the new 
.Marconi radar include; 

• Antenna scan: continuous rotation in 
either direction at speeds of i to 10 
tpm.p or a reciprocating cycle over an 
arc of 10 to 60 degrees either side of a 
preselected bearing, at speeds of 1/17 
to 2i rpm. 

• Peak power; 30-60 kw. 

• Azimntti bcainwidth; 3i degrees at 
half-power points. 

• Vertical cox’cragc: Approximately 20 
degrees. 

• 'I'ilt adjustment: —1 to -1-10 degrees- 

• Pulse length: 2 or 4 microseconds. 

• Pulse repetition rate; 500 to 800 pps. 

• MT! suppression; At least 46 db., to 
maximum radar range. 

The new S232 will replace an early 
developmental model which has been 
used at London for some time. 



Sperry Tests Robot Intercept System 

Reniute-control interception of enemy bombers is one possible use for new Sperry 
system for radio guidance of jet fighters from ground or "mother-diip” beep statioiu. 
Another use is for special drone missions, sucb os nuclear tests. 

In new system, drone is not doomed by loss of UHF guidance signals, as in some early 
remote control systems. A device in the drone automatically takes control when signals 
are lost for five seconds or more. If plane is below a predetermined altitude, it is put 
automaticaliy into a full-power climb, dive flaps (if extended) are retracted, and at a 
pre selected airspeed, the eraft goes into a climbing left turn until it leaches a safe altitude. 
At this point, altitude control automatically engages, and the plane flics a left-turning orbit 

11ie new .nstein is a standardised production version of an earlier model developed 
hy SiKny Gyroscope Co-. Great Neck, N. V. Other new features include anH-skid control 

drone tn the ground or mother ship, plus simplified pic-flight maintenance and check-out. 


AVIATION 


<. April IS, 1955 






To Make NATO Sabrex More Lethal . . . 


F-86Ks Get New Fire Control 


Avionics Companies 
Report Higher Profits 

Annual reports recently issued by sev- 
eral major avionics fitiiia show that 
profits before and after taxes ate up, 
compared with 195?, despite lower 
sales in some instances. Highlights of 
the ycarend report follow; 

Sperry 

Sperry’s net income after taxes in 
1954 totaled $28,454,002, up 80% 
ns-cr the 195? figure despite a 5% drop 
in shipments, which ran $440,906,187 
for the year. Although lower taxes 
played a major role in the 80% increase, 
profit before taxes was up approximately 
10% over last year. Sperry's net earn- 
ings per share were $6.55, up 75% over 
last year, while dividends were $1.75 a 
share, an increase of 17%. 

■Vearend backlog was $446,559,000, 
approximately 17% under last year’s 
figure. Sperry's report notes that the 
company participated in 10 guided mis- 
sile projects, ranging from its own small 
air-to-air missiles. (Sparrow 1), now iu 
production, to large intercontinental 
bombardment nrissifes. 

General Precision Equipf. 

General Precision Equipment Corp., 
which last year added Link Aviation to 
its stable of electronics and avionic com- 
panies, boosted its net sales to $12?,- 
??2,6?4 last year, an increase of 40% 
over the previous year. 

Profit before taxes was $12,019,467, 
up 48% os'er the previous vear, while 
profit after taxes was $5,488,090, an 
increase of 60% over 195?. GPE's net 
profit after taxes was $5,488,090. a 
28% increase over 195?, while divi- 
dends per share were $1.90, a 90% 
increase. 

Major GPE divisions active in the 
avionics field, in addition to Link, in 
dude Librascope, Inc,. General Preci- 
sion Laboratory Inc., and the Kearfott 
Co. 

GPE’s vearend backlog for the armed 
services was S94,0?6.000, down approxi- 
mately 3% from the previous vear. 

GPE’s anual report states that quan- 
tity production has begun on "the most 
ad\anced system of automatic airborne 
navigation known to exist . . . (culminat- 
ing) eight years of . . . research, develop- 
ment and desigti activity which has 
been centered primarily in one of the 
GPE companies and supported bv the 
tacilities and personnel of other GPE 
companies.” 

Hoffman Electronics 

Hoffman, which has substituted 
"Electronics” for "Radio” in its corpo- 
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tliat’s a, good. <g.\iestion— 

Fartlcswlarly aonsldering tlx® faot tlxat ttie 
F-IOO Is a single-seat fightepl 

The exfreme high speed of the F-lOO'makes things 
happen pretty fast for the pilot, so o "built-in" co-pilot is 
used. In this instance, a vital part of the co-pilot 
consists of a damping system that immediately and 
automatically senses and corrects the slightest variation 
in the smooth flight poth as controlled by the pilot. 



Important components of this "flight team" are 
MINIATURE RATE GYROS produced by American Gyro. 


nmERiinncvRO 


3030 NEBRASKA 

BPKiCNTtlllU: tmSUK-tMlMMM M«B. lOOTt MA -H 


SANTA MONICA, (ALIf. 
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MOOEk 2100 INCORPORATES HVORAULIC, A. C.i D. C. ELECTRIC, AND TOWING. 

IN THE EUCriNG FICLO OF GROUND SURP0R1. CONSOLIOATEO HAS DEMONSTRATED ITS ABILITY TO MEET THE MOST COMPLEX DEMANDS 



COIMSOI-I DATED 



This compact self-propelled multi-pur- 
pose unit, Model 2100, performs all 
requiremeitls of electrical, hydraulic, 
and pneumatic testing and servicing 
of guided missiles ... and can do 
used for heavy duly lowing. It provides: 

• HYDRAULICS ... 10 gpn, 3000 psi vari- 
able volume, pressure compensating. 

• A.C. POWER .... 30 KVA, AOO cycles, 
3 phase and 10 KVA single phese, close 
regulated. 

• O.C. POWER .. .28.S volts, SOOampcon- 

• TOWING ... All wheel drive, over 5000 
lb. diewbar pull. 





CONSOL.IDATED 



latc name to reflect better its diversified 
activities, particularly in the avionics 
field, racked up $42,647,008 in sales last 
year, approximately 1 S% under the pre- 

Dcs^te this, profit before taxes 
leached $3,202, 5ll up 5% over 1953. 
while profit after taxes totaled $1,485,- 
513, an increase of 24%. Net profit 
per share was $2.08, a 24% iiicreasc 
over 1953. Tlic $1 dividend was the 

noffman’s stock was listed for the 
first time on the New York Stock Kx- 
ciiange beginning Jan. 10, 1955. Com- 
pany capital was increased last year by 
approxiniatclv $4-25 million as the re- 
sult of a 1 5-s't'ar loan from flic Metro- 
polifan Life Insurance Co, 

.\irbomc liictm receivers and Naw 
shipboard radio ttaiismiftcrs, two of 
Hoffman Laboratories' biggest inilitacy 
production enntraets. are expected to be 
in full-scale ifrodnction by mid -year, the 
report states. 

Coni)Mii\- savs it li.ns .nehieved “an 
onistanding rc]jtitation in noise reduc- 
lion technic|ucs'’ and that its patented 
1 loffman Incremental Suppressor, "most 
advanced unit vet developed in the field 
of noise reduction," has been licensed 
tt) several otticr firms for iiiamifactnrc 
and sale. 

I fjnnnriT' ■ i 

4^ FILTER CENTER ^ 

I ■jmMy ’ 

► Tiiikcrtov Plant up for Sale— Original 
Projat l inkcrtoy pilot plant in Alex- 
andria, Va.. (vhich has been operated 
for Navy bv 3\'illys Motors' electronics 
dir’ision, soon will be juit up for sale or 
lease to a firm in the electronics in- 
dustrs. it is reported. 

► Bell Pushes Inertial Navigation-Bell 
Aircoift Co. is advertising widely for 
experienced engineers for inertial navi- 
gation system work, .in indication of 
growing actisits and progress in this 
field, 

► .Automation Symposiiiiii Schcdiilcd- 
Stanford Research Institute and USAF 
joiiith- will sponsor the second of 
their annual s'lnposiums on automatic 
production of electronic equipment. 
Aug. 22-23 in San Prancisco. TTie SRI- 
US.AF symposium will dovetail with 
Wcscoii. which will be held .Aug. 24-26 
ill the same city. 

► New Dceta Cihaiii— I he Swedish gov- 
ernment will install a new Dccca 
navigator chain of ground station.s, cen- 
tered at Stockholm. 

► Bright Idea Nceded-Oiic military 
need cuirently crying for solution is a 
moving target indicator (MTI) for use 
in flying picket ships which will be 


STUCK? 


When the 
going is heavy 
turn your 
problems 
over to 
US 

Ram is a Job Shop t.vpe opera- 
tion, producing small and 

medium quantities of Devices. 

Components and Instruments 

at low cost. 

Hei'e’s what RAM can do for 

1. Produce an item to your 
print or from sample. 

2. Develop and produce an 
item to meet your perform- 
ance specifications. 

3. Pve|iare specifications, de- 
velop and produce an item 
to meet a functional reqiure- 

4. Redesign an existing item to 
meet new requirements, such 
as weight reduction, minia- 
turization, lower production 
cost, longer useful life. 

Specialists in 

ELECTRICAL 

ELECTRO-MECHANICAL 
THERMAL-ELECTRICAL 
ELECTRONIC ITEMS 


Send your specifications 
for quotations. 



1104 Hilton Road, Ferndale 
DETROIT 20, MICHIGAN 

flrocfiure on request 
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“sensitive" to movement of target air- 
craft, but "insensitive" to movements 
of the airborne radar itself, aboard the 
picket. 

► NEC Proceedings Available— "Pro- 
ceedings of the National Electronics 
Conference” of 1954, containing 86 
technical papers totaling 872 pages, is 
now available in bound form. Price is 
$5-00. Copies mav be obtained from 
N’EC at 84 E. Randolph St., Chicago 1. 

► Computer Summer School— Univer- 
sity of Michigan will conduct an inten- 
sive summer session course in digital 
computers and data processers for en- 
gineers, mathenraticians, and manage- 
ment scientists. University will offer 
bo^ general background courses in 
computers, programming, and applica- 
tion, as well as specialized programs in 
computer eogincering and logical de- 
sign. Further information is available 
from Dr. John W. Carr III, Digital 
Computation Dept., Willow Run Re- 
scarrm Center, University of Michigan, 
Ypsilanti, Mich. 

► Relay Conference Report— A 70-page 
brochure, containing 25 technical 
papers presented at the Third National 
Conference on Electromagnetic Relays 
{held Mar, 9-11 at Oklahoma A&hl 
College), is now available from Potter 
& Bnimfield Manufacturing Co., 
Princeton, Ind., a subsidiary of .Amer- 
ican Macliine & Foundry Co. Requests 
for copy should be made on company 
letterhead. 



Simplifies Tuning 


A lightplane pilot can tune rn control tower 
frequency more easily if his continuously 
tuuable receiver is equipped with a new 
VHF calibrator. When pilot selects de- 
sired frequency, calibrator emits low-power 
modulated signal to which receiver can be 
tuned by ear. Calibrator shown above, made 
by Earl W, Springer Aircraft Radio Co., 
Box 350, lodiauapolis, Ind., is priced at 
$68.75 with three crystals, $172.75 with 16 
crystals. Functionally similar unit, called 
Sclccto-Tuncr, is made by Max-Sig Com- 
munications. P. O. Box 522, Medford. Ore. 
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AIR-CONDITI ONS THE NEWEST USAF BOMBEK 
THE EIGHT-JET BOEING B-52 


Joining its medium jet bomber teammate in SAC— the Boeing B-47 — the B-52 "Stratofoitrees" greatly 
strengthens Ameriea’s Air Arm. A high flying, high speed heavyweight with a range longer than that of any 
other operational jet aircraft, it is destined to be the backbone of SAC's striking force for some time to come. 
To cool the crew and the tons of intricate equipment aboard the B-52, Boeing picked a highly efficient 
cooling syatem designed and produced by Scratos. 



BoiMe'ii (jfi Cf|iupiueHt ()di ok(vui(jf stjstWMi 


A CIVISION OF FAIRCHILD ENCINt S AIRCRAFT C08P. 


...wK»it-tk jjuJmt ii mfflStWfil ift Ci^(it-i|ea«! 
re, 1. 1., N. Y. • West Coost Office, 1 355 Westwood Blvd., Los Artgs 


s, Colif. 
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EQUIPMENT 


Ejection Seat Design: Two Approaches 


Hy Gi'oryc I.. ClirUUau 

Two new ejection scats tlcvcloped fur 
highspeed militan' aircraft show two 
different approaclics to scat design- 

• Republic Aviation Coip. scat for the 
F-S4F and R1'-S4F was bnilt with em- 
phasis on standardization and adapt- 
ability to many airenift. 

• Chanec Vouglit Aireraft unit for tlic 
F7U-3 emphasizes weight reduction 
without compromising pilot safety. It 
is based on concepts developed by 
Douglas Aircraft Co, for the A4D Sky- 
hawk (AW Jan. 24, p. 10). 

The Republic-Air Force se.at incor- 
porates protective leg braces, the Chance 
Vought-Navy seat does not. CVA says 
survey figures show that 25% of pilots 
using ejection seats in over 500 bail-outs 
since World War II forgot or failed to 
use the stirrups. 

Another dissimilarity is in ejection 
procedure. The Republic scat retjiiites 
the pilot to raise leg braces and squeeze 
a trigger, which can be done in rapid 
succession or with a delay betweerr mo- 
tions and "'ith citlicr hand. The Chance 
V^mrght scat uses tlic face-curtain type 
of firing motion. 

Design of the 60-lb. Republic unit 
was based on "an analysis of latest and 
anticipated esca|)c system requirements 
as esfablished by the Special Projects 
Branch of USAF's .Aircraft Laboratory 
at Wright Air Development Center." 

Tire CVA seat weighs 50 lb., com- 
pared to 130 lb. of previous scats in- 
stalled in the company's F7U-3s. Aii- 
otlier tomiMiiy working now on ejec- 
tion scat projects is the Stanley Avia- 

►°Repu'bJic Seat-Here ate some refine- 
ments in the Republic seat; 

• Scat back beam is a separate sub- 
assembly, making it easy to adapt the 
basic seat to various aircraft having com- 
patible cockpit layouts. 

• Stnictural rigidity allows the seat to 
be ejected at maximum speeds of the 
fastest aircraft, ranging into the super- 
sonic, This feature also reduces the 
danger of the seat "jumping the tracks" 
during high deceleration landing acci- 

• Use of niuIti-])urposc components, 
stmightforward design, and simplified 
construction minimizes pos.sibility of 
incorrect installation. Because it is 
adaptable to many aircraft, mass produc- 
tion of the seat may be possible, along 
with simplified inventory and logistics 
problems. 

► F.jcction Procedure— Pre-cjectiim pro- 



NEW EJECTION SEAT (tight) for Cutlass is 100 lb. ligliter than old (left). 



REPUBLIC SEAT tan fit various airciaft. Notm 

cediire requires pilot to raise protective 
leg braces; this lifts the arm tests, locks 
the sliouldcr harness, jettisons the 
canopy, arms tlic catapult trigger, de- 


ccoiiiplishcd bv ssjuccz- 
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NEW ROYAL JET WING TANK DESIGN 
CUTS ASSEMBLY TIME TO 13 MAN MINUTES 

The moment man became airborne the race began to advance the science 
of flight. The skilled hands and productive minds of an imaginative industry 
have kept America in the lead. The skilled hands of Royal Jet specialized 
production engineers help to maintain the pace with new production techniques. 

EXAMPLE : Royal Jet, the first, and today only producer of hi-nesting fuel 
tanks has perfected a new joint design to speed assembly. 2 men can now 
completely assemble a 450 gallon, hi-findness ratio tank in 1 3 man minutes. 

Formerly, assembly required a full IVS man hours. 


DESIGNERS AND PRODUCERS i 


write Royal let slating your quniificatioDs. 



FABRICATED SHEET METAL PRODUCTS 


L>. 


. for a future. 






ask Albert Swartz . . . 

ask Joan V. Tesrh . . . 

CO-OWNERS AND PIIOIS FOR 

SKY-WAV CROP DUSTINS COMPANY. MARSHALL. MICHIGAN 

Joan V. Teseh, possibly the only lady “crop 
duster,” says: “I’ve flown the last 8 years with 
Gulf products. There aren’t any aviation prod- 
ucts better for our specialized type of flying.” 

Albert Swartz says: “I’ve been on exclusive user 
of Gulf Aviation Products for the last 4 years. 
I consider Gulf Aviation Gasoline and Gulf 
Oils as real insurance against engine trouble.” 



Joan Tesch and Albert Swartz, co-owners of the Sky-Way 
Crop Dusting Co., stand with one of their crop-dusting fleet. 



GULF OIL CORPORATION . GULF REFINING COMPANY 


ing a trigger. I’liis blows out scat mid 
occupant, disconnects oxygen and elec- 
trical connections and engages a time- 
delay device to release the .scat in two 
seconds— when the pilot is at the lieight 
of his arc, away from the aircraft. 

Safety devices prevent iiiadvcttcnt 
operation of pre-ejection ,ind ejection 
mechanisms. 

Maximum possible guided stroke for 
satisfactory ejection trajectories lias been 
assured by use of efficiently installed 
slide blocks, Republic says. In the 
r-84F and RF-84F, there is 25% in- 
crease of minimum guided stroke with- 
out structural changes in fuselage or 
cockpit, according to the manufacturer. 

Republic has a patent pending and 
has licensed Aircraft Mechanics. Inc., 
Colorado Springs, Colo., to manufacture 
and sell the seat. It also will be offered 
to NATO air forces through Republic 
Aviation International S.A., Lugano, 
Switzerland. 

► Chance Vought Scat— Weight saving 
of the eVA seat was achieved by elimi- 
nating such items as the stabilizing 
drogue paxacliiite, seat adjustments for 
tilting and fomard-backward move- 
ments, pie-ejection controls, and the 
leg braces and foot stirrups, as in the 
Douglas A4D scat. 

The pilot still can adjust the seat for 
height along the scat’s tilted axis- 

► Procedute- Since there is no pre-ejec- 
tion handle the pilot merely pulls the 
face curtain down to eject himself. 

During the first part of the seat’s 
travel itioeks the pilot’s shoulder and 
lap harnesses automatically, jettisons 
the canopy and ejects seat and pilot 
using the Navy 20G cannon as power 
source. If the automatic harness dis- 
engagement mechanism fails the pilot 
can free himself from tlie scat by using 
a handle on its side. 

The Chance Vought seat, like the 
Douglas A4D unit, follows much of the 
simplicily found in German jet and 
rocket plane ejection seats used in the 
final phases of World War II. 
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Usirg unique continuous wave radar techniques, Ryan has 
created new flight-tested sources of basic intelligence for 


Ryan Electronics "Guides" U.S. Airpower 


planes, missiles, helicopters and lighter-than-air craft. This 
electronic intelligence controls Ryan’s new automatic navi- 
gator—a completely self-contained system which can navi- 
gate aircraft to any point on earth. This same Intelligence 
can raaVe split-second decisions in hypersonic missiles— 
sending them to search out and hit elusive and unseen tar- 
gets. It can be used to design superior systems for bombing, 
aerial photography, helicopter hovering and anti-submarine 
warfare. Ryan electronic systems — simple to operate, need 
less maintenance, fewer adjustments. 


Another Example of How 

RYAN BUILDS BETTER 


Recognized as a leader in electronics, Ryan has 
the skilled personnel and experience to meet 
the most complex navigation and guidance 
requirements.Beginning with the miniaturized 
radar equipment for the first air-to-air missile 
—the Ryan Firebird of 1946— Ryan has con- 
sistently solved the “can’t be done" problems. 

Ryan is also pioneering in the development 
and manufacture of power plant equipment and 
airframes, including afterburners and other 


components for jet engines, complete rocket 
motors for missiles, and vehicles of advanced 
aerodynamic design. Among the achievements 
resulting from this engineering effort are 
Ryan’s new jet-powered VTO aircraft, now 
building, and the Firebee drone missile. 
Because Ryan blankets all three elements of 
flight research and development— power plants, 
aircraft and electronics— it is uniquely equipped 
to solve the toughest problems of modern flight, 
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‘Capsule’ to Teach How to Eject 


Buffalo— An ejection scat "capsule 
trainer’’ that can be carried by two men 
and contains everj thing needed for ejec- 
tion instniction is being built by Car- 
mody Corp. USAF lias ordered 41, at 
a price of $680 cacli. 

The trainer nieiisnrcs 30x80x20 in. 
and weighs 125 lb- The capsule con- 
tains all the information cliarts. "do’s" 
and "doii'ts,” working models of seat 
and associated mechanism, and oflict 
components in an easily tianspoitabic 
package tliat can be set up quickly for 
pilot instruction. 

Being inexpensive, l.itge numbers of 
capsule-type trainers can be provided, 
Carmody says, not only at training head- 
quarters, but at operating bases where 
they can serve as refresher training de- 

Being self-contained and not requir- 
ing any power supply, tlie trainers can 
be set up anywhere— on the ramp, in a 
ready room or class room. Tlic trainer 
can be opened and readied for business 
bv one man in minutes. Trainer case 


serves as a table on whicli the in- 
structor places the device’s instructional 

Oversize, tlircc-dimciisional, two- 
scale panels demonstrate to students 
the actual operation of all working gear 
associated with the ejection mechan- 
ism. Among them is a panel whicli 
shows liow tlic scat is automatically re- 
leased from tlie pilot two seconds after 
ejection (when lie is at the peak of liis 
ejection trajectory}. Also included is a 
panel demonstrating tlic automatic 
purachute opening device. 

A lialf-scale working model of an 
ejection scat, complete with canopy, is 
used by tlie instructor to identify and 
explain the function of all ejection scat 
components. He also uses it to explain 
the reasons for going through the pre- 
scribed ejection procedure, to show 
how to assume correct body position 
prior to ejection, and the movements to 
iii.ike for correct ejection. 

Carmody is also working on capsule 
trainers for otlia flight crew procedures. 


Fluoridated Oil 
Shows Jet Promise 

New fluorine-containing syntlietic 
lubricating oils, which ate not decom- 
posed by temperatures as high as 500F, 
should find applications in aircraft gas 
turbines and new high-temperature elec- 
tric motors and generators, a Navy 
chemist reports. 

TTie synthetic fluids are said to equal 
petroleum oils in lubricating quality 
.ind are less susceptible to fire and ex- 
plosion hazards, but their greater 
weight may be a drawback. Known as 


(iicsters of fluoroalcoliols, tlicy with- 
stand high temperatures because of the 
fluorine atoms attached to tlie ends of 
the molecular chains. 

Details of tests made by die Surface 
Chemistry Brandi, Naval Research Lib- 
oratory, Washington, D. C., were re- 
cently given by Harold Ravner, a physi- 
cal chemist at the laboratory, to tlie 
American Chemical Society in Cin- 
cinnati. 

Ravner said that greases based on the 
fluorine-containing esters also have been 
prepared, and experience shows they 
may be useful in anti-friction bearings 
operating at elevated temperatures. 


ROBINSON 

WIRE TWISTER 

now in 2 sizes! 



New 9” Slendemose for bench work 
on magnetos, eaiburetors, instruments 
and sub-assemblies. 12 oz. weight. 

12" Standard for assembly line safety 


Split second whirling actiOD safety 
wires 3 engines In time formerly re- 
quired for one. S.ives as much as $140 
per engine assembled. 


Side cutUng, oil tempered heads. 
Permanent bronze bearing, no adjust- 


Jaws lock on wire, can’t slip off. 
Unconditiona] money back guarantee. 
Write for details including prices, 
testimonials and list of users. RALPH 
C. ROBINSON CO., Box 494-521, 
North Sacramento 15. Calif. 


STRESS AND 
STRUCTURES 
ENGINEERS 
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• save machining time 

• save costiy materiai 


Edgewaler weldless rings, rolled from solid steel blocks, are made 
in diameters from S inches to 180 inches, and weights up to 14,000 
pounds. The cross-section drawings above show some of the shapes 
produced by the Edgewater rolling process. Simple or complex sec- 
tions are accurately formed, minimizing machining operations, and 
reducing material costs. 

Among the applications for which Edgewaler Rolled Steel Rings 
are recommended are; turret gears, shroud rings, compressor rings, 
spacer rings, parts for reciprocating engines. 


WRITE for free booklet describing 
how Edgewater Rolled Steel Rings are 
made and showing some of the rolled- 
sections produced by this process. 



EDGEWATER STEEL COMPANY 

PITTSBURGH 30. PA. 


AF Manual Outlines 
E<|uipinenl Design 

Ihuiclliook of Instructions for US.\1'‘ 
Ground Kcjiiipinent Designers presents 
basic requirements for armament, com- 
mimication, navigation, photographic 
,iiid recording, aircraft support, tr.iining. 
rescue, aerial delis’ery. general base in- 
stallations. meteoroliigical, administra- 
li\c. .suppiv. tniiisportiilion and personal 
ujin]jincnt. 

Instruction inaniial was prepared for 
.\ir Research & Development Com- 
mand bs Becker Sr Bcckcr, New York. 
Write: Comniaiidcr. Wright .Air De- 
selopmciit Center, Wriglit Patterson 
.\1‘B. Ohio, attention: WCXIl. 


OFF THE LINE 


Charles Butler .Associates is new name 
of the industrial design organization 
tormcrh known as Biitlcr-Zimmer- 
mann. Ine. BZ handled interior design 
for TC.A’.s and Capital .Airlines’ Vickers 
N'i.scouuts. Charles Butler heads the 
new firm. .Address: 19 E. 55td St.. 
New York, N. Y. 

.Aeroc|in]> Corp.. aircraft hose manufac- 
turer, has acquired Marmaii Products. 
Ine,. maker of dumps, flex joints and 
lives, as a step in Aeroquip's program 
of exputision and dKersifieatioii. 



Arctic Rubber House 


,\ir coiitiiiicd in 2-t arched rubber tubes pro- 
sides sufficient struchiral strength so that 
this rubber shelter can withstand 80-mph. 
winds and take snow loads of 24 tons. For 
U. S. Ait Force use itr the Arctic to house 
TO 1I1CII and radar plotting and tracking gear, 
the rubber shelter weighs 7.T00 lb. It was 
dcsclopcd by B. F. Goodrich Co.’s Industrial 
Products Division. Akron. Ohio in coopera- 
tion with Rendix Radio Division. Baltimore, 
Md.. and Rome Air Development Center, 
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A MESSAGE TO ENGINEERS 


WHO SEEK NEW SCOPE FOR THEIR ABILITY 


"FAIL-SAFE 

STRUCTURES 

DESIGN 


The “fail-safe" approach has been applied to various fields of engineering. 
However, because of technical difficulties it has been used only to a 
limited degree in aeronautical structural engineering. 

In fact, it stands today as a new concept in aircraft structures, 
although a number of “fail-safe” principles are found in current 
Lockheed production aircraft. 

Now, Lockheed’s Structures Division is initiating an extensive series 
of studies on the application of “fail-safe" structures design 
to virtually ail types of aircraft. 

It is a major effort. 

J. F. McBrearty, Chief Structures Engineer, and E. H. Spaulding, Structures 
Division head, are directing the studies. 

It is Lockheed’s belief that engineers associated with this program will 
participate in some of the most significant advances yet achieved 
in aeronautical structural engineering. 

The program’s broad scope has created a number of new positions 
on all levels for engineers with structures training. 

Engineers who wish to participate in research and development work 
on •■fail-safe” structures are invited to write E. W. Dcs Lauriers, Dept. S-3-4. 



LOCKHEED 


CALIFORNIA 
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'Their exclusive 
PerniadiEing Process 
for rubber-to-metal bonding 
assures precise, flash-free parts 
of optical smoothness. 


Stillman Rubber Co. 


23525 loroin Rd., Clevelond 26. Ohio - 58 1 1 Morilyn Ave., Culver City. Calif. I 


THE WORLD’S LARGEST PRODUCER 
OF READY - TO - INSTALL POWER 
PACKAGES FOR AIRPLANES 
INVITES YOU TO ENJOY YOUR 
WORK AND YOUR LIFE IN 




SOUTHERN CALIFORNIA 


We believe we can offer you an opportunity to improve 
your position in the business world — and improve your 
way of life here at Rohr Aircraft Corporation in beau- 
tiful, temperate, exciting Southern California. To 
strengthen our personnel in various departments, Rohr 
has a real opportunity for you if you are skilled as an - 
ENGINEER (Aircraft Design or Structures) LOFTSMAN 

JIG & FIXTURE BUILDER TOOL PLANNER TOOL DESIGNER 



Laminated Plastics 
Resist Moisture 

Resistance to moisture, particularly 
in humid climates, is claimed feature 
of three new thermosetting laminated 
plastics available in sheet, tube or 
special forms and applicable to elec- 
tronic and precision devices. 

• DAP-impregnated canvas C-104 is 
economical, easily machined. 

• Orion O-lOf shows little change in 
power factor and dielectric constant 
after water immersion tests. 

• Woven glass-cloth G-104 possesses 
the best electrical properties in the dry 
condition, but shows a higher rate of 
change when subjected to moisture. 

Orion 0-104 will take continuous 
temperature of 225F; canvas, 275F and 
G-104. ^50r. 

Herbert Widdnp. Svnthane Corp„ 
Oaks, Pa. 

New Survival Outlet 

Air-Sea Rescue imtl Survival Division 
established by Best Aircraft Corp. Divi- 
sion will supply life vests, rafts, expos- 
ure suits, first-aid kits, flares and related 
products. Nicholas V. Wety.el will 
liead up the new division at 210 W. 
Bigelow St., Newark, N. f. 



Convair Quiets 340 


Silence: for the Convair 340 is a single 
rectangular exhaust behind each nacelle, re- 
placing fsvo circular openings that were 
standard on the Convaii-Lineis, Cabin-noise 
reduction program (AW Mac. 21, p. 10, 
Mac. 28. p. 87) includes additional sound, 
proofing in cabin. Other modifieatioiu wiU 
increase speed and allowable gtos weight. 
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*Called’'ln$laat Bespoasa” 
because it starli, steps or 
reverses almost lasianla- 


Here Are a Few of the Jobs It Is Doing: 





Fuel Transfer Pump built by Nash Errgineering 
Co. for Boeiag KC-97 Tanker. Powered by 
Vickers ''Instanl Response''* Hydraulic Motor, 



CABIN SUPERCHARGING 



HORIZONTAL STABILIZER 
ACTUATOR 

Built for Grumman F9FS by j 



What Can It Do for You? 



VICKERS 

Incorporated 

DIVISION Of 7HI SflHr CO>rO«AriON 
1462 OAXMAN BLVD. • DETROir 32. MICHIGAN 
ApfjKeliBn Enpinetriiip and Strvfee Offfc*n 
El S^aunUo. Cfillfwfila, ai60 E. Imp«rial Highway 
OtMH 32. MIchliia, 1400 Oahnan BI<4. 


Ad6'ffonai Sarvica FatH!li»t ah 



IDS 


NGINEERS 






SPECIFICATIONS 



EKCINE OVERHAUL . . , Unsurpassed in the 
industry , . , Ihroughour its mony years oF 

ond the oirlines.PAC engine overhouls have 
on unequoiled record for dependobility. 


PAC "One Stop Service". .. Complete 
overhaul ond modificotion of aircrofi and 

haul . . . Podio . . . Instrumenis . . . Instru' 
oge ond gos service. 



COMPLETE invenlory of oircrafr porls and 
oceessories through PAC.Bendix wheels ond 

Proit & Whitney Aircrofi ports . . . Scintilla 
magnetos . . . Eclipse Pioneer instruments 
ond oceessories ... Homilton Stondord 

Pocific Division products . . . mony others. 


TEST AND GROUND HANDLING equipment 

test stonds . . . Hydraulic lest benches . . . 
Magneto test stonds. . . Propeller lest stands 
.. . PAC is fulty stoffed ond equipped to de- 

pQciry equipment to customer requirements 
both OT Burbonb, Coiif, ond at Linden, N. J. 



CUSTOM INTERIORS at PAC ... os done for 

Oil Co., Convoir 2C0.. .Union Oil Co., 
Douglas DC*3, Convoir 340 , , , B. F. Good- 
rich, Lockheed Lodestor . , . Mossey.Horris* 
Ferguson, Lockheed Lodestar . . . Richfield 

Oil Corp., Doug Ids OC.3 U. S. Steel Corp., 

Twin Beechcrofts, Lockheed Lodestors, 
Lockheed PV.i . 



LIGHT WEIGHT cabin pressurizolion and low 

lured by PAC. Cobin pressure regulators 
. . . Sofely votves . . . Shu1*off and modu- 
lating valves , , . Flow controllers . . . Pneu- 


~ Pacific 

Oakland i 
VASHINSION ■ 

,.= Airmotive 
Corporation 



2940 No. Hollywood Way, Burbank, Calif. 


for Excellence... 


Business aircraft, airline fleet or private owner. . . PAC services and manufactured products can 

save you dollars in the form of operating efficiency, man hours, inventory and equipment utilization. 
See your nearby PAC representative first ... for engine, airframe or accessory maintenance and 

overhaul ... for PAC manufactured test, ground handling and cabin pressurization equipment. 
PAC is distributor in key areas for many of the world’s leading manufacturers of aircraft parts 
and accessories. Write, wire or phone today for information on any PAC facility. 



IVIB designed the engine mounts 
for the CONVAIR XFY-1 



© Straight up or straight- 
away. the Convair 
XFY-1 enjoys an equal- 
ly high degree of freedom from 
vibration. Its engine is mounted 
on two types of isolating units de- 
signed by MB specialists. In any 
attitude of flight, these new MB 
4941 and 4943 mounts do their job 
of absorbing power plant and 
propeller vibrations to protect the 
aircraft structure, instruments, 
and help reduce flight fatigue. 

This is one more case where, 
right in the design stage, a major 
airplane manufacturer has relied 
on MB vibration engineering to 
answer special problems. 

15 years of performance rec- 
ords with MB Mounts provide 
plenty of working proof that the 
aviation industry has placed the 
vibration control job in good 
hands, 


the MB manufacturing company. 


me. 


1060 Stole Street, New Haven 11, Conn, 

> FO« Ptoouers TO ISOtJTF VIBRATION. -.TO tTCITB IT... TO AtfASURE I 


NEW AVIATION PRODUCTS Engineers 



Blower Checks Fire Control Unit 


Potlablc blower that provides a 18S- 
mph. airstream lias been de\iscd by 
Northrop Aircraft, Inc., engineers for 
quick and accurate alignment ami cali- 
bration of the attack sensor portion of 
the F-89D Scorpion’s rocket fire con- 
trol system. 

The portable “windtimnel” pictured 
above uses a 28-v. d.c. electric fan. Air- 
flow is directed over the airplane's angle 
of attack deflector probe. The units arc 
being shipped to all USAF bases where 
F-R9Ds are stationed. 

Northrop Aircraft, Inc., Hawthorne, 
Calif. 



Recorder Films Pressure Changes 


Short-term pressure variations ate 
film-recorded over a wide range by a 
device utilizing intcrfcnimctric optical 
principles. 

Model 216 prcssurc-ttansient re- 
corder will measure from free-air mani- 
festations or direct from a pressure ves- 
sel or by a hydnuilic line from the 
pressure source. The device comprises 
two units; a combined transducer, opti- 
cal system and camera with a 2-milli- 


second timing-pip system; and a control 
unit that can be located remotely. 

'ITic instriiinciit essentially measures 
displacement of the transducer dia- 
phragm and can be adapted to meas- 
uring any physical pliciiomena that can 
be translated into linear motion. 

Beckman & Whitley, Inc., 906 E. 
San Carlos Avc., San Carlos, Calif. 

Unit Shows, Corrects Unbalance 

Dvnaniic imbalance of liighspecd 
rotors can be measured to better tlian 
0.00001 in.-nz., by unskilled personnel, 
tlio maker of a nciv machine reports. 

Rotor is mounted in a jig in front 
nf the tnachinc. It is brought to the 
desired speed, automatically controlled 
within 2 rpm. .'\ti electric spark marks 
the point of imbalance- Plane of un- 
balance and amount of corrective drill- 
ing is indicated visually. 

Also nimmteil with the machine is 
a highspeed precision drill, to drill cor- 
rcctis'C holes. 

I5cckcr Aviation Corp., 1361 Frank- 
ford Avc., Philadelphia 25, Pa. 



USAF Gets Equipment Centrifuge 


A large rotary centrifuge capable of 
testing two pieces of equipment weigh- 
ing 300 lb. and the size of 30-in. cubes 
has been built for the USAh' Test Cen- 
ter at Edwards Al'B. Calif. 

Upper range of Model E-1S5 us 60G, 
with a capacity of 13,000 G-lb. at each 
of the two platforms. Automatic dy- 
namic balancing shifts the composite 
eenters of gravity of opposing centrifu- 
gal forces into the same rotating plane, 
the manufacturer says. 

Power requirement is 7i hp, from 0 
to 30G acceleration takes about 15 sec.; 
0-60 takes about -15 sec. 

Gciiisco, Inc.. 2233 Federal Avc., 
Los Angeles 64, Calif. 

Test Stand Has High Flow Rate 

A hydraulic test stand that can de- 
liver fluid at pressures up to 5,000 psi. 
and flows of 40 gpm. has been devel- 
oped by Greer Hydraulics, Inc. Tliis is 


Join this 
ivinning team 

I At DOUGLAS youTI be 
associatcrl with lop engineers 
who have designed the key 
airplanes and missiles on the 
American scene today. For 
example; 



DC-7 “SEVEN SEAS" America's 



C-124 "GLOBEMASTER" 

Uhrhrs larfesi /.rorf.irtion Iransyort 



“SKYROCKET" Firsr oirp/one 
In Jly rii i.r l/ie si-eed oj soanH 

-a 


A3D “SKYWARRiOR" Largest 



/WD "SKYHAWK" Smallest. 



B-66 Speeiiy, trrsaiilcjet bomber 

With its airplanes bracketing 
the field from the largest per- 
sonnel and cargo transports 
to the smallest combat types, 
and a broad variety of mis- 
siles. Douglas oficrs’lhe engi- 
neer and seienlist unequalled 
I job scciirilv. and the greatest 

I opportunity for advancement. 

I For further infonnalion relative 
1 to eniploymenC opiiorlunilies at 
' the Saitia El Segundo 

and Long Beach, California, divi- 
sions iinil the Tulsa. Oklahoma, 
division, ivrile today to: 
DOUGLAS AIRCRAfT COmHY, Inc. 
C. C. LaVene. Employmcnl Mgr. 
I Engineering General Office 
I 3000 Ocean Park Blvd. 

Sania Monica, California 


AVIATION WEEK, April IB, 



ROBINSON 

Again Preferred for 


VIBRATION CONTROL 



N6W CAPIIAI AIRLINES VISCOUNT po.arsd by RDlli-Royee-VIbtallon «ontfol by ROSINSON 


ANOTHER MAJOR AIRLINE SPECIFIES ROBINSON vibration con- 
trol mounting systems. Capital Airlines, following the example of other 
leading airlines and manufacturers thus protects the valuable electronic 
equipment of its new Viscount. 

A NEW CONCEPT IN FLIGHT. Viscount is one of the most advanced 
transport planes to be put into commercial service in the United States, 
providing practically noise-free flight at 30.000 feet. It is powered by 
four Rolls-Royce propeller turbine engines for a cruising speed of 335 
miles per hour and a top speed of 385 m.p.h. 

A NEW CONCEPT IN VIBRATION CONTROL. Robinson all-metal, 
specially engineered vibration and shock absorbing mounting systems 
protect Viscount's valuable electronic equipment against vibration. 
This, while impcrccpiihle to passengers, may damage the delicate com- 
ponents of electronic equipment. Another benefit of effective vibration 
control is longer service life. 

As aircrali ensineers know, an electronic mounting system slit/iild 
have a high percentage of critical damping during resonance. The 
Met-L-Fiex resilient wire cushions of Robinson Engineered Systems 
afford from IS to 20% damping, at least 5 times that of outmoded 
rubber mounts. Their performance is imaffecied by grease, oil, water, 
dust, extreme temperatures or environmental changes. 

Allow us to advise you on the protection and installation of airborne 
electronic systems. We believe you will be interested in free Bulletin 
No. 800, entitled "Robinson Vibration and Shock Mounts for Guided 
Missiles, Rockets and Jet Aircraft”. Address Airborne Division. 


3006 Wilshire Blvd., 
SiimaMonicu. Calif. 


double the flow rate available in preri- 
ous Greer models of this trpe. 

Multiple circuit outlets permit the 
machine to test sCL'erai components 
siimiltaiicousiv. 

Tlic iimelerKG-100 also has a 20,000- 
psi, liand pump for static and proof 
pressure testing, an air pressotc circuit 
to test air st'stem equipment, and an 
electrical circuit to check out d.c. sys- 
tem components- Precision instruments 
sliow flow rate and pressure. 

Power is supplied by a 75-hp, deetric 

Gicti Hydraulics, Inc., New York 
Iiitcmatinnal Airport, Jamaica 30, N. Y. 



Dome Houses Tracking Gear 


Scrvn-dri\cii rotating dome for shel- 
tering precision instruments used in 
tracking guided missiles nill m.ntch 
action of the cnclo.sed equipment cren 
during highspeed closc-r.mge operation. 

A novel oil seal between dome and 
Iki.sc .stnieture affords positive jirotoc- 
tion agrrinst sveather and sand, the 
manufacturer stales. Dome is con- 
structed of fiber glass. Servo drive is 
tied to the tracking instrwncnt. wltich 
rotates the dome on precision ball bear- 
ings on a 9}-ft.-dia. cylindrical base 
structure. Drive is effected by a pinion 
and Of-ft. gear. 

RE Division, (X-rlikoir Tool & Anns 
Coq). of America, Asheville. N. C. 



New Telemetering Oscillator 

New inductance-controlled telemeter- 
ing oscillators will provide accurate 
ineasurcnicnts of airspeed, pressure- 
altitude, air pressure perturbations on 
aircraft surfaces and other data on 
planes or missiles, according to the 
inamifacturor. 

'Hie Series P-100 oscillators can be 
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Structural 

fittings 


Modern dey aiieraft require lighter, strongc 
with the higher loads encountered at speeds 
elimination of a single structural joint will 
savings of many pounds in a highly loaded r 
has been the trend to larger and more comple 
fittings, larud has made over 15,000 landing ge 
which is an excellent example of mass prod 
while maintaining a high degree of quality, 


LOUD 


^oA^l^offoar 


H.W. LOUD MACHINE WORKS, INC. 

969 EAST SECOND STREET, DEPT. 10 / POMONA, CALIFORNIA 
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AN OLD PROVERB: 


"He loses all . 


who loses 
the right moi 


iiipplied to «orlc uitli mo'.t variable 
iiiductiiiHc (xariable rcluctaiice)-type 
end-instnimciits on any center fre- 
quency in the range from 1,000 to 



Datran Engineering Coq>.. 6512 5V. 
92nd St., Los Angeles 45. Calif. 


Cockpit Map-Utility Light 

Koiit different beams— flood or spot, 
white or red-are provided in new 
cockpit light that is used for map read- 
ing or can be detached for utility piir- 

A built-in rheostat pro\idcs inten- 
sity control and a push-hutton over- 
rides the rheostat wmen a full-bright 
light is svanted. 

New D-6S10A unit weighs 10 oz. 
and measures 3i in. It has a self-coil- 
iiig cord and detachable base. List 
price is SI >.7>. 

Crimes Manufacturing Co„ Uibana, 
Ohio: available at Air .Associates’ 
hranebes. 


This is a good time to consider whether or not 
the moment has come for you to make the change in your 
employment that can mean the beginning of a successful, 
productive and happy future. 

Opportunities are outstanding right now at Fairchild 
Aircraft Division, for experienceri acrodyiiamisls and designers 
looking for interesting, provocative work in the forefront 
of aviation design, research and development. 

Take stock of your present job. See whether you wouldn't 
rather have the kind of progressive, active and interesting job 
that Fairchild is offering to the right men. 

Send your resume today to Walter T\ don. Qiief Engineer. 


H ENGINE AND AIDPUNE CORPORATION 

Fairchild 



life s 




ALSO ON THE MARKET 


Time intenal meter and frequency 
standard for highspeed electrical or 
mechanical desices displays time di- 
rectly to the neatest O.OO’Ol sec., the 
maker reports. Two ranges, of one and 
10 sec,, are provided. WE-210 instru- 
ment. as an electronic counter, can count 
50.000 pulses/sec. For use as a fre- 
quencs- standard, 1 kc. and ID fcc, front- 

f anel outputs are pros'ided. Price S395, 
o.b.— Westport filecttic, El Seeundo. 
Calif. 

noiiblc-cnd centrifugal blower weighs 
12 oz„ measures 33-in. x 2| in. and 
delivers about 30 cfm. of ait. Type 
5012-203 unit is designed for 27i-v., 
d.c. operation and normally draws ap- 
proximately i amp.— Button Nlanufac- 
turing Co, Los .Angeles, Calif. 

Syntactic foam plastic materials, with 
cell structure like wood, but having 
easily controlled densities and strengths, 
are applicable for stiffening aircraft 
svings and similar structures. Material 
is produced by bonding microscopic 
Bakelite phenolic spheres with Bakelite 
polyester, phenolic or epoxy resins.— 
Bakelite Co., 260 Madison .Ave„ Nesv 
York 16. N. V. 
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ENGINEERS 


with forceful, creative thinking are 
the key to Goodyear's progressive 
research and development programs. 


Positions are open to qualified engi- 
neers in these fields: 


Send a resume of your qualifications or 
request application — 
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problem: gravity 


Iiucreslcd in ii-.So nrc ^ve. For part of the advanced 
dcvctojimcm piogiam at Martin includes an over- 
all searcli into ilie basic laws ol tlie universe — 
probing the unknown in an) field tliat relates to 

Gravity is a [tersonal problem to many creative 
enginceis todii): men who are lost in large eiigi- 

aiid iuuueless jobs. Ceiling Zero, .\Uiuule Zero, 

11 you arc one ol those, yoti'tl tio well to look 
into the Marlin slory. For exciting new long-range 
developincnis have created man) exceptional o|i- 
poritinilies on projects ol the highest priority and 
importance. 

Contact J. M. llollvday, Dci>i. A-l, I'he Glenn 
L. Martin Omipain. Baltimore 3. Maryland. 




ENGINEERS 


(*«[») TOC? 


THAT CESSNA AIRCRAFT 
COMPANY NOW HAS 


OclGiP'LflaifflflGISS 

&'iBEB©[aa(Eeg 

UNDER DEVELOPMENT 


0[aMeet?iHa2S 


BEING TESTED IN PLIGHT 



0 a ®"1!C3@0ISS 
iimiiajssHraiiiaas 


IN THE PROTOTYPE STAGE 


AND MANY OTHER INTEREST- 
ING PROJECTS'INTHBWORKS" 

THIS IS YOUR 
OPPORTUNITY TO 

caassK? 

WITH A GROWING 

COMPANY 

V / 


job stability'; flylriR club; and the 
convenience of living within 15 min- 
uteaof work in a friendly city. BUT, 
EVEN MOHE IMPORTANT, 
Cessna otTers fertile soil for new 
ideas, individual recognition and 
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To 

EMPLOYERS 
who advertise 
for MEN: 








‘■Pul younilf iu tbu 
other fellow's place." 


McGraw-Hill Publishing Co., Inc. 
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is YOUR FUTURE as promising 

as a HELICOPTER’S? 


I We tUak the future of the heiicopier ii 

limited, Why not make your future iust as promis- 
ing? 

SIKORSKY, pioneer helicopter masuf actiuer, 
needs . , , 

TEST ENGINEERS 
DESIGN ENGINEERS 
DEVELOPMENT ENGINEERS 

to do important work in the fascinating and fast- 
growing helicopter field. Expanding military and 
commercial requirements ore a challenge to skilled 
men—offer excellent opportunities to further yoiu 
professional stature. 

^gineers whose abilities or experience qualify them 
for these responsible portions will enjoy a well- 
rewarded career with a secure future and many ben- 
efits for themselves and their families. 


SIKORSKY AIRCRAFT 

Bridgeport 1, Connecticut 



powetplant ami 
and manufaclurE . 

opportunities for j 

In beaotilul Soiithem California, ivui 
reply to the Administrative En|lneer 
will be strictly confidential. 

Needs: 


B 


F-101 and F3H 

EXPERIMENTAL 

AND 

PRODUCTION 
TEST PILOTS 

Must be groduote engineers with o preponderance of flying time in 
jet fighter type airplanes. 

FLIGHT 

TEST ENGINEERS 

An accelerated flight test program has created a number of responsible 
positions at all levels of skill for Flight Test Engineers. Will include 
planning, scheduling of tests, dota reduction, selecting proper equip- 
ment, preparation of reports. Applicants must have minimum one yeor 
experience. Engineering degree desirable but not essential. 

For more informothn about these positions, write to: 

TECHNICAL PLACEMENT SUPERVISOR 
BOX 516, ST. LOUIS 3, MISSOURI 

M?D0NNELL,<^ . 



Darker 

Aircraft Co. 
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TECHNICAL ILIUSTRATOR 

Experienced in isometric drawing 
of Structural ond mechanicoi ports, 
deriving information from blue- 
prints and rendering primarily in 
tine. Somples requested. 

★ ★ ★ 

RESEARCH ENGINEERS 

Degree in metallurgy. Minimum 
of three yeors' experience involv- 
ing ferrous and/or non-ferrous 
metal, preferably in aircraft. 

WrhB in cooiplele confidence to 

DEPT. AIR-AW 

LOCKHEED AIRCRAFT CORPORATION 
761 Vi Peachtree St., N, E. 
Atlanta, Georgia 




32 Open 

for 75 ENGINEERS 

• Airframes 

• Stress & Weights 

• Materiols & Laboratory 

• Power Plant Design 





»l-ARCHL[GHT SECTION 


jCVV'V'V'^^'^'V'V'V'V'V'X.'V'V'X.'X.^ ^ 

^ Creative Sngineeting ^ 
^ Opportunities with kepublie ^ 

\ 



SPECIAL SERVICES 

TO THe 

AVIATION INDUSTRY 


PARTS & SUPPLIES 


t =R. K. BROWN Co. 

PARTS SPECIALIST 
STROMBERG INJECTION 
CARBURETOR 

CARBURETORS, PARTS, ASSEMBLIES 

238-A t 

= 


Mmmmm ^ 


5 

A 09tEM»MJiaM.gMS ^ 

“a FA8MINGDAIE, LONG ISLAND, NEW YOEK ^ 


NAVCO^si 

** DC.3 LOBEsfER Bll 


PROPELLER SERVICE 


PROPELLER OVERHAUL 

Pick up aod delirtry in Nc« York acM. 
Flnair aqurpmant. Eipariancad parunaal. 


AIRCRAFT DEALERS 


EXPERIENCED CREATIVE 

OXYGEN ENGINEER 


tcenl photogmpli ol younelF 
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We Buy OC-3 and C-47 


REMMERT-WERNER, INC. 


AIRPLANES WANTED 

Vest Aircraft Co.'s Skyranch 


INSTRUMENT SERVICE 


M. 

CLASS 1. 
OIB-SBT^TV 


SHOP fSUfPMfUr 


RIVETERS-DRILLS 


on I DISIGN CONSUITANTI 
rnuart I ENGINEERED REBUILDING 

PROFESSIONAL AIRCRAFT SERVICES 
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YOUR 
"CALLING CARD FOR 
A BRILLIANT FUTURE. 


Bendix Mieeile Section is a major contractor in the U. S. Navy'a guided 
missile program--a part of the "new look" in our defense plan. Our 
expanding program has many opportunities for senior engineering 
personnel; Electronics Engineers, Dynamicists, Servo-Analysts, Suess 
Analysu, Project Coordinators, and Designers. Take time now to look 
into the opportunities which Bendix can offer you. Write Employment 
Dept. M, 401 Bendix Drive. South Bend, Indiana. 
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Aircraft Instrument Shop 

FOR SALE or LEASE 


Large fully-equipped 250-man CAA cer- 
tificated airline instrument shop in full 
operation. Can be utilized outside United 
States. Long term credit, trade or other 
arrangements with responsible principals. 

BO-«18S. Aviation Week 
330 W. 42 St., New York 36, N. Y, 


RESEARCH OPPORTUNITY 
AERONAUTICAL ENGINEER 

New, attractive career opening has developed tor a graduate aero- 
nautical engineer with 1-2 years' versatile experience in the fields of 
supersonic aerodynamics, aerothermodynomics and heat transfer. 
Position irrvolves broad research programs in oircraft and missiles for 
Government and privote industry. Excellent promotionol opportunities 
in a stable, progressive organization. Pleose address reply to 

The Personnel Manoger 

BATTELLE MEMORIAL INSTITUTE 

505 King Avenue Columbus 1, Ohio 


FIELD ENGINEERS 


For field representative work on 
electronic communications equip- 
ment. Must be free to travel or re- 
locate. E. E. grads or equivalent ex- 
perience. Top salary plus liberal 
expense allowance. 


piIlots 

AVAILABLE 

■ LOTS EMPLOYMENT ACENCY 


GOODYEAR AIRCRAFT 
I ond BonVnio Engine Overhauls 

ENGINE WORKS 




POSITIONS VACANT 


SALES ENOIXEBR — Ai 




IM ■■ ■■ 






tASAOBMENT 


SELLING OPPORTUNITY WANTED 


UNUSUAL 

OPPORTUNITIES 

can be found each week in ffie 

SEARCHLIGHT 
SECTION OF 

AVIATION WEEK 
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EXECUTIVE 

LODESTAR 

• NEW CUSTOM INTERIOR 

• TV-FM CABIN RADIO RECORDER 

• AIRFRAME LOW TIME SOH 

• DUAL FUEL SYSTEM 

• DUAL FLIGHT INSTRUMENTS 

• WRIGHT 1820-66 ENGINES 


JLee$varti 

AERONAUTICAL 

f. 0. Bd> 21» FORT WAYNE. INOIANA 
>. 0. BOX ZS3 INTERNATIONAL AIRPORT 


DC3 Engine Overhauls 

ENGINE°WORKS 


caHadai r 


SECTION CHIEF 
ELECTRONICS 

GROWING OPPORTUNITY 
WORI.D>WIDE EXPERIENCE 

SECTION CHIEF 
EOUIPMENT 

AN INTERNATIONAL REPUTATION 

SECTION CHIEF 




1 P.O. Box 6087. Montreol. P.Q.. Canadu 
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TWO D18S BEECHC8AFTS 

FOR SALE FOR LEASE 

ATLANTIC AVIATION CORP. 


International Harvetter 
Great Lakes Carbon 
hare switched their R1 830 everhauis te 

ENGINE WORKS 

Lambert Field Inc, St. Lault. Mg. 


Pnee $4S,000.00 


SURPLUS NEW EQUIPMENT 




Super- 9 2 

engTnI'Ivor^^ 

PIPER APACHE 

and IS. Sate Fllqht speed Iodic. T.T. 
Braden's Firing 
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//eres Another 
Remmert-Werner 


Custom D18S 


BIG NEW COCKPIT 

BIG DELUXE CABIN 

BIG PICTURE WINDOWS 








A New 

Super-92 DC3 
N39F 

ready for early April delivery 


Executive Lodestar 

New relicense, NTSO RI820-56 
Dual Fuel, Dump Chutes, Tight Tanks, BEX) gals. 
Down Latches, De-icers, 24 volt 
Dual Instrumentation, Custom Radio Panel 
Autopilot, Collins 51R VHF and Omni, with ILS 
ARC-1 50 ch. 2-way VHF, and A.R.C. stondby 
Duol ADF, Isolation Amplifier and Speaker 
Late Monufacture, traded in on Super-92 DC-S 


Remmert-Werner, inc. 

PErshing 1-2260 LAMBERT FIELD ST. LOUIS MISSOURI 



AIR TRANSPORT 


Airlines Set All-Time Isl-Quarter Record 


Booming business sends January-March profits above 
1954’s last three months, reversing usual slump. 


By Preble Slaver 

Scheduled airlines experienced the 
best first quarter in the history of the 
air transport industry. 

Profits in the first quarter of 1955 
exceeded profits in the last quarter of 
1954. This reverses the tradition that 
the first three months of the year are 
the poorest for the industry. All three 
classes of carriers— domestic trunklines, 
local sers’ice airlines and international 
carriers— usually suffer a “seasonal" drop 
ill traffic. 

All previous first-quarter records were 
broken— ptofib. revenues and traffic. 
This is traced directly to a continuance 
of high rate of business in the final 
quarter in 1954. 

► Net Income Gains- The trunklines 
made more monev in the last three 
months of 1954 than in any previ- 
ous similar period, with a net op- 
erating income (before taxes) of S31 
million- Tliis year these carriers will 
report an operating net income some- 
where between S35 and S40 million 
for January through March, as com- 
pared yvith a S2.8-milIion operating net 
income for the first quarter of 1954. 

TTicte is a strong likelihood the trend 
will continue throughout the entire 
year. If so. there is the possibility of 
the ] 3 trunklines alone shorving an 
operating net income of more than 
SI 50 million. This is abnut double the 
1954 net of $87.5 million. 

The passenger load factor has always 
been a strong influence on profits. 
Both have been dropping since 1951. 
The industry figures that a 1% change 
in the load factor is equal to approxi- 
mately $12 million in operating income. 
This measure held up for this year’s 
first quarter as the load factors gained 
steadily. In some cases high load factors 
almost became embarrassing, particu- 
latly on weekends when carriers in cer- 
tain markets couldn't meet the demand 
for seats. 

Traffic gains of the first quarter are 
attributed to four major factors; 

• Weather. The airlines benefited from 
flic better than average weather condi- 
tions during the first quarter, particu- 
larly in the month of January. More 
flights were scheduled and completed 
because of good weather during the 

• Public Confidence. General public, 
confidence in business remained at a 


biglt level which was reflected in the 
travel market by the willingness to 
spend money. 

• Expanding economy. A period of ex- 
pansion in the national economy con- 
tinues, following recovery from the 
slight recession of 1953 and early 1954- 
Air traffic is sensitive to the overall 
economy and, when times arc good, 
they are very good for the airlines. 

• High level of spending. The U. S. 
standard of living is still expanding and 
acts as spur to air travel. A strong con- 
struction market, such as the hotel- 
building boom in Miami and Hawaii, 
exerts a leverage on the air transporta- 
tion business. The growth of resorts 
and more expensive vacations through- 
out the year are linked with ait travel. 

Tlic airlines’ first-class market made 
substantial gains during the first three 
months this year. Some carriers have 
been unable to meet the sudden de- 
mands for more first-class service after 
the heavy concentration on aricoach 

Some segments of the intlusln' believe 
that some of the novelty of coach is 
wearing off. 'Ibe conclusion is that 
passengers arc becoming more and more 
selective in their choice of service. 

Trunklines 

However, both classes of traffic in- 
creased. Total revenue passenger-miles 
for the trunklines for the first quarter 
showed a gain of 22.5% over the same 
three months in 1954; first-class miles 
increased 14.5%: and coach miles rose 
38%. The Big Four- American, East- 


ern, TWA and United Air Lines— ac- 
counted for about 85% of the business. 
I'ot January and February combined, 
American's revenue passenger-miles were 
up 19% over a year ago, while East- 
ern gained 22.99%; TWA increased 
10.22% and United, 35.93%. 

It is indicated from the percentage 
rates of increase that the carriers with 
the most and newest equipment arc 
getting most of the business. Tlie rate 
of growth on an annual basis was 13.9% 
in 1954, and January 1954 showed an 
increase of 13% over January 1953. The 
beginning nf the business boom in the 
first quarter became apparent when 
January 1955 showed an increase of 
26%, or twice the industry's previous 
average annual rate. 

Passenger business represents 90% 
of the trunklines’ revenues. 

Local Service 

Even more outstanding first-quarter 
results arc being reported by tnc 14 
local service air carriers. All signs point 
to an increasing acceptance of local 
service and in percentage gains the 
group exceeds the tnmklincs. The in- 
crease in total revenue passenger-miles 
for January and February combined 
was 40% for the locals over the same 
two months in 1954. 

On an individual carrier basis the 
rate of growth or increase surpassed 
the most optimistic expectations. Reve- 
nue passenger-mile increases for Janii- 
ary/Febniaiy 1955 over the compara- 
ble period in 1954 were as follows; Alle- 
gheny', 26%; Bonanza, 30%; Central. 
157%; Frontier, 42%; Lake Central. 
20%: Mohawk, 39%; North Central. 
38%: Oaark, 33%; Piedmont. 9%; 
Pioneer. 36%; Southern, 31%; Soufh- 


Total Revenue Passenger-Miles 


American Airlines 590.171,000 

Eastern Air Lines 584,220,000 

United Ait Lines 510,034.000 

Trans World Airlines 363,708.000 


Januaiy- 

February 

1954 


475.013.000 

375.215.000 

329.986.000 


19.69% 

22.99% 

35-93% 

10.22% 


Total 13 Trnnklines. 


. . 157,147,000 
. . 177.001.000 
71.157.000 
-.2,802.920,000 
..1,856.251,000 
.. 946,669,000 


122.766.000 

135.854.000 
54,956,000 


29.63% 

30.29% 

29.48% 
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west, 45%: Trans-Texas, 44%; and 
West Coast, 34%. 

International 

U. S. international airlines also 
maintained the pace set bv the domes- 
tic carriers in the first quartet, 'llie 
flag c-arriei.s shr^wed a 19% increase in 
total reyenuc passcngcr-milcs flown. 
Two leading carriers were Northwest 
and Pan American yvith individual 
gains of 33% and 24'%. respectively. 


Forecasts for airline traffic and reve- 
nues for the first six months arc temred 
excellent, with the second quarter ex- 
pected to better the first. As to the 
second half of the 5 '«ir, however, in- 
dustry leaders arc divided in their opin- 
ions. One group predicts a sharp de- 
cline; another faction forecasts the best 
year in the industry’'s history . 

All factions arc agreed that the tre- 
mendous rush of business confronts 
the industry yvith tyvo common prob- 
lems; 


• Equipment. All major companies 
have let substantial orders for ncyv equip- 
ment but deliveries arc scheduled for 
future years. Delivery of new equip- 
ment in 1955 will be considerably less 
than in recent years. 

• Manpower. Tlic problem of nian- 
poyver becomes acute despite the con- 
tinued increase of productivity per 
cmplovc. It is closely related to cquip- 
nient-^iiewcr and larger aircraft have 
required additional creyys. ground sta- 
tion personnel and rales forces. 


ANDB Sees U, 

Installation of a Tacan ainvav sys- 
tem in the U. S., possibly yyitlihi 18 
months, is planned by tlic military 

Tbc system would consist of seven 
Tacan airways, three of them running 
from east to west and four from north 
to south. Requirements call for 170 
ground stations and 22 mobile units. 

Col. J. Francis Taylor, director of 
the Air Navigation Development 
Board, who revealed tlic proposal last 
week in Los Angeles, said military 
plans for the airyvays still are in the 
proposal stage. It still is too early to 
determine the date by yy-hich the net- 
work will be in operation, he said, 
adding that 18 months is a reasonable 
figure. 

► Channel Question— Ibc .ANDB di- 
rector yvoiild not comment on the 
number of channels yvhich the con- 
troversial military short-range naviga- 
tion system will requite for the pro- 
posed seven-ainvay nctyvoik. 

He pointed out. however, that Tacan 
will be limited to 50 channels if the 
com^ting civil DME system remains 

Number of channels required for a 
complete Tacan network still has not 
been determined, Taylor said. Some 
studies indicate 17 channels yvill be 
sufficient while others say 255 channels 
yvill be required. 

Washington Hearings 

Three events this yveck yvill highlight 
the Tacan-VOR/DME controversy. 
They arc; 

• .Air Coordinating Committee is sched- 
uled to receive its Navigation Panel's 
report with an ordered recommenda- 
tion favoring Tacan or unanimous al- 

• House Appropriations subcommittee 
will liold closed-door hearings on the 
Civil Aeronautics Administration’s bud- 
get for Fiscal 1956 which includes re- 
quests for 55 DME ground sbations 
and funds for operation and mainten- 
ance of 447 stations. 

• licnisc Commerce subcommittee yvill 


• S. Tacan Network by 1957 


review the record nf testimony from 
all interested |3arties which was com- 
plicated bv charges of ‘'.scandal” made 
last week bv Sfax Karant, assistant 
general manager of the Aircraft Owners 
and Pilots Assn. 

Charge of Scandal 

Karant’s suggestion that Tacan is "a 
scandal" climaxed an hour-long presen- 
tation to the committee in opposition 
to the Air Navigation and Development 
Board’s recommendation favoring Tacan 
over civil DME as the eventual com- 
mon system- The charge of scandal 
started a lengthy period of cross-exam- 
ination. The committee agreed that any 
scandal or irregularities should be tooted 
out 'jnd demanded the facts. 

► StaK'nicnt Questioned— Chairman 

Oren Harris told Karant: "I can’t liclp 
criticizing you for some of the exagger- 
ated statements you've made. It hasn’t 
been a very impressive pcrfotinaiicc. 
Some of your exaggerations ate clean 
out of reason. For example, you’w 
propagandized the country that a half 
billion dollar investment is being under- 
mined by the military with Tacan and 
caused a lot of people around the coun- 
try to get all excited.” 

“Can you substantiate what you’ve 
said?” Harris a.sked. He added; "A 
number of points need to be clarified. 
You’ve ntade some pretty strong state, 
ment.s— about the military and about 
certain manufacturers.” 

Karant touched off this line of ques- 
tioning by stating; ”As we looked 
around us in this Tacan controversy 
yve found the company that developed 
the system in the first place— Federal 
Tcleconrmunications and its p:ircnt 
company. International Telephone and 
Telegraph— hcayw yvith adinirals. gen- 
erals. and valuable milifary contracts. 
M'c found this in most other radio and 
electronics finns we looked to for help. 
Some of the people sve talked with knew 
full well that Tacan was a scandal. . . . 
This w-as even tnic yvith our oyvn Vortac 
consultants. They were from .Airborne 
Instrument Laboratories, Bell Labora- 


tories. and Massiichusetts Institute of 
Technnlogy-all deeply cimcerned with 
military work." 

► Names Requested— Rep. John Bell 
Williams told Karant he had heard ru- 
mors and gossip of scandal in the Ta- 
c.ni controversv. ’’Fve also been told 
that if anyone could put the finger on 
this it yvould be you.” he said- 

Karant replied; “No. sit. I can’t.” 

Rep. Qirl Hinshayv asked for the 
names of people that had given Karant 
the impression that there w-.is a scandal 
involved in Tacan. Karant said he 
wouldn't name anv individuals, but 
agreed to submit tiames, dates and 
places in an executive session- Karant 
added: "Of course. I don’t have all 
the details on all of the people in- 
volved.” 

Hinshayv asked if there was any Tacan 
contractor that should be investigated, 
Karant said he didn't think any specific 
contractor had done anything yvrong. 


UAL Orders 26 More 
Piston Transports 


United Air Lines has increased its 
Older with Douglas Aircraft Co. to 43 
transports to supply equipment needs 
in the interim perind before jet trans- 
ports arc available. 

The latest order, announced at the 
annual stockholders' meeting, includes 
15 DC-7S and 11 DC-6Bs at a cost of 
S42.5 million. This is in addition to 
previous orders for tyvo DC-7s. 10 
DC-6Bs and five DC-6As. bringing the 
total to S64.8 million. 

“'riicsc additional aircraft will be for 
interim expansion to sen e traffic growth 
until jet equipment ccuncs into the 
picture,” .said U.AL President W. .A. 


Fat 


: he c 


about 1960." 

Tlie initial order of 17 aircraft is for 
1956 delivery. 'Ilic current 26-planc 
Older will be delivered in 1957. The 
aircraft will he financed tlirougli opera- 
tions funds and proceeds from 
bank credits. 


ing 
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Delays in CAB Rulings Warrant 
Court Action, Hoover Group Finds 


By Katherine Johnaen 

Civil Aeronautics Board’s delay in 
rcacliing decisions warrants congres- 
sional investigation and should be sub- 
ject to court action, according to a 
report to Congress on legal services and 
procedures bv the Commission on Or- 
ganization o^ the Executive Branch of 
Government, headed by former Presi- 
dent Herbert Hoover. 

The commission declared: 

"Upon notice and after hearing, 
courts should be authorized upon proof 
of irreparable damage to issue manda- 
tory injunctions to agencies to proceed 
to a decision upon a showing o^ undue 
delay: and upon judicial review, the 
agency should be permitted to show in 
defense that any delay was necessarv', 
unaroidablc, or in the public inter- 
est. . . 

"Agency action unreasonably delaved 
was intended to be judicially rcviewable. 
. . . Delays in the final decision of cer- 
tain cases before the Federal Com- 
munications Commission and Civil 
Aeronautics Board are such as to re- 
quire . . . investigation bv the Con- 
gress and corrective action by the agen- 
cies concerned." 

► Decision Deadlines— The commission 
proposed that agencies be required to 
render final decisions in non-hearing 
proceedings within three months from 
the date of filing, and within six months 
from the final hearing in proceedings 
invohing hearings. 

Other commission recommendations 
which would vitally affect CAB organi- 
zation and procedure were: 

• International airline cases should be 
subject to judicial review. T'hc com- 
mission argues in favor of subjecting 
all executive actions to court review, 
stating that statutory exemptions, such 
as in the case of international air route 
decisions, "arc based on the doctrii\c 
that- where Congress provides for grants 



and benefits, the agents of Congress 
have the power to determine the recipi- 
ents of sucli grants and benefits, and 
Congress can preclude judicial rc\icw 
of the selection of the objects of its 
bounty." 

But, the commission contended, “the 
Congress can be assured that its objec- 
tives arc fully complied with only if 
claimants are given a day in court to 
test the exercise nf administrative action 
in the light of the authority confened- 

"Jitdicial review of agency action in 
such cases does not mean the substitu- 
tion of judicial judgment for adminis- 
trative judgment. It means only that the 
citizens shall be entitled to assert be- 
fore the court that the agency’s deci- 
sion was so obviously in error as to 
amount to an abuse or clearly unu’ar- 
ranted exercise of discretion.” 

• A set of qiialificaHoDS as to "charac- 
ter and competence" should be estab- 
lished for lawyer and non-lawyer prac- 
titioners. CAB has never established 
any such qualifications. 

"The public interest requires that 
safeguards exist with respect to admis- 
sion to practice," the commission main- 
tained. 

• Standards of conduct for practition- 
ers should also be established. 

The commi.ssion said that these 
"should prohibit the representation of 
conflicting interests, the solicitation of 
clients, improper advertising, private 
communications with agencies on the 
merits of pending cases, and attempts 
to influence agency action or decision 
by threats, false accusations, duress, 
promises, gifts, or other forms of undue 
or improper pressure,” 

• Former CAB employes who “dealt 
with, passed upon, or gained material 
information concerning" Board matters 
should not be permitted to represent 
private clients involved in these matters 
after leaving gos'cmment service. 

The commission commented: 

“Not infrequently peraons employed 
by the executive branch have obtained 
information which they turned to ad- 
vantage upon scs'erance of employmcnt- 

"It is contrary to legal ethics for a 
lawyer to switch sides in a lawsuit with- 
out the consent of all parties. The 
same rule should apply to all represen- 
tatives.” 

• An office of legal services and proce- 
dure should he established in the De- 
partment of Justice to handle the 
recruitment of attomevs for all govern- 
ment agencies and departments- 

• CAB’s functions in "trade” regulation 
should he transfened to a nesv "admin- 
istrative court of the U-S." These 


would include enforcement actions, and 
actions relating to unlawful or unfair 
methods of competition, or unfair or 
deceptive trade practices, 

• Examiners should be replaced hy 
"commissioners" under the adminis- 
trative control of the U. S. Administra- 
tive Court.” A "Chief Hearing Com- 
mis.'ioner. " appointed by the President 
with the approxal of the Senate, and 
located in the "Administrative Court" 
would handle appointment and super- 
vision of the hearing "commissioncts” 
for all government agencies. 

CAB Lets Fairchild 
Serve on Two Boards 

Temporary approval of intcrlochiiig 
relationships behscen Pan .\mcricau 
World .Ainvars and Sherman M, Fair- 
child has been granted bv the Civil 
Aeronautics Baird in an amendment of 
an earlier decision. 

In Februarv. the CAB disappror ed 
the relationship. Fairchild is a director 
of both Pan American and Fairchild 
Engine and .Airplane Corp. Since the 
Fairchild company plans to produce the 
Fokker F-27 and either Pan .American 
or its a.ssociated carriers are possible 
customers, the Baird felt Fairchild 
would have conflicting interests. 

Fairchild and PAA asked the C.AB 
to reconsider its action. Thev argued 
that PAA isn't a potential customer for 
the F-27. that PAA’s affiliates make 
their own decisions on aircraft pur- 
chases and that manufacture of the 
F-27 depends on a series of conditions 
which may never occur. 

The Board still believes that Fair- 
child will be in a position of conflicting 
interest when the Fairchild company 
starts selling the F-27, but it feels justi- 
fied in approving the relationship for a 
limited lime whae a decision on manu- 
facturing the F-27, is being made. 

DC-3 Crash Blamed 
On Company. Pilot 

Poor judgment and inadequate flight 
planning are blamed by the Civil .Aerti- 
nautics Board for the crash of a John- 
.son Flying Service DC-J neat Pitts- 
burgh last December. The accident 
caused the deaths of nine passengers 
and the pilot. 

The flight was etrgaged in a commer- 
cial air movement of military personnel 
between Newark, N. J., and 'Tacama, 
AVash. 'Ihe accident occurred when 
the airplane ran out of fuel and the 
pilot ditched it in the Monongahcla 
River. Ihe plane was es'aeuated, but 
10 people died trying to reach shore in 
the freezing waters. 

Tire investigation found: 

• The company didn’t properly check 
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the competency of the ciew in ac- 
cordance with the operations manual 
prior to flight assignment. 

• The aircraft was overloaded on take- 
off. 

• The flight was improperlv planned, 
and was not conducted iii .accordance 
u'ith the company’s own operations 
manual. 

• Tlic pilot, contrary to the operations 
m.imial. passed a suitable refueling 
point after being advised that if the 
flight continued to destination it would 
be necessary to use rcserse fuel. 

► Navigation Error— “'I'he general con- 
duct of this flight." said the C.AB. 
"clearly indicates poor judgment, care- 
lessness. and lack of supervision and 
training. 'ITie fact that a flight plan and 
log were not prepared prior to depart- 
ing Newark and that the co-pilot did 
not know the mute to be flown was the 
lesult of poor cresv coordination ami 
flight planning.” 

The exact amount of fuel used is not 
known, but the report finds there wasn’t 
enough fuel aboard to reach Pittsburgh 
" ith any safety margin. 

At one point on the flight, the air- 
plane reported over fohnstoss-n. Pa., and 
asked that the Johnstown Airport run- 
way lights to be turned on. Although tlic 
crow testified that it did not see them, 
it has been established that both nm- 
uay liglits and rotating beacon were on 
at the time and must base been s isible 
if the aircraft was in the area. Ap- 
parently a nas’igational error was made 
and the airplane was somewhere else. 

PAA Vibrometer Aids 
Passenger Comfoii 

Pan American World Airss-avs is using 
a new instrument to help cut propeller 
vibration to a minimum and improve 
passenger comfort on traiis-Pacific 
Stratocruisers. 

Desdoped by the flight engineering 
section of PAA’s Pacific-Alasla 17ivisioii, 
(he sibrometer measures sihtalion in 
the cock|sit and gives crews a Yardstick 
tor phasing propellers to the lowest 

The device is based on tlic principle 
that vibration is jiroduced xslien the 
heaviest blades on each of the Strato- 
cruiser's font props are straight up at 
the same instant in flight. If the rela- 
tive position of each heavt blade is 
changed, noise and sihratibii are re- 
duced. 

After propclleis are synchronized at 

P.AA’s trans-Paeific transport is selected 
as the master and the next gains or 
loses on the first powerpliuit. Decrease 
or increase puts the hcasA' blades in 
every possible relative position until a 
point of least vibration is indicated on 
the vibrometer. 


Officers and directors of scheduled 
airlines last week filed the following re- 
ports on salaries, bonuses and indirect 
coinponsation for 195-1: 
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CAB ORDERS 


GRANTED; 

Leave to i 
Piedmont A' 


(Mat. 51-Apr. 6) 

ntervene in the case involving 


Albema 


e Chamber c 


Flying Tiger Line an extension of a 

transportation until Apr. 30 of migratory 
agrarian workers among the United States 
and British West Indies, British Guiana 
and British Honduras. 

Leave to intervene in the helicopter air 
«tvice renewal case to city of Chicago 
Heights, 111.; city of Elgin, 111.; the Elgin 
.Association of Commerce; city of Evanston, 
111.; city of Geneva, 111.; Geneva Chamber 
of Commerce; city of lolict, 111.; loliet 
Association of Commerce, and the Illinois 
Department of Aeronaotics. 

Cohsmal .Airlines an extension of its ex- 
emption to serve Philadelphia-Camden on 
flights between Syracuse. N. Y., and Wash- 
ington. D. C.. for one year. 

FVonliei .Airlines an exemption to serve 
Vernal, Utah, on a daily coundtrip flight 
between Salt Lake City and Grand Junc- 
tion, CoIo„ and authorization to omit serv- 
ice at Vernal on a daily roundtrip flight 
between Salt Lake City and Billings, Mont. 

Leave to. intervene in the airfreight re- 
newal case to city of Dallas, Tex.; Dallas 
Chamber of Commerce; city of Oklahoma 
City, Okla., and the Oklahoma City 
Chamber of Commerce. 

APPROVED; 

adopted by International Air Transport 
Assn, and relating to certain Class-B feres 
on routes of National Creek Airline in 
the Middle East. 

tpany agreements betwieen Delfe- 


C4S 


Air Lines, Trans World 
other carriers. 




AUTHORIZED: 

Resort Airlines to suspend service to 
Havana and Nassau between Apt. 1 and 
June 3; to Veradeto, Cuba, and Kingston, 
lamalca. between .Apr. 3. I9>5, ancf Jan. 
I, 1956, and to Ciutiad TruilHo. St. 
Thomas, San Juan and Washington, D. C, 
between Apt. I. 1953, and Jan. I, 1956. 
ORDERED; 

Ozark Air Lines' temporary certifleate 
amendment to include Galesburg. III., be 
stayed until May 23- 

Otder directing Ozark .Air Lines to show 


DENIED: 

Lake Central Aiclii 



N. D. 

DISMISSED; 
Investigations of 

and Genera! .Airways 
been canceled. 


thrush the 13aytoii 
.Airlines' application to 


r^!*Slarid«d .Airwasx 
s, since the rates haie 


U.S. Helps Pakistan 
Civil Airways System 

Des'clopmeiit of u modern civil air- 
ways system for Pakistan is under way 
with the grant of about Si million by 
the Forci|ii Operations Administration 
and a Pakistan grant of funds of S267,- 
000. 

FOA, working witli Civil Aeronau- 
tics Administration, will; 

• Train all types of maintenance per- 
sonnel. 

• Install modern radio-tclcgcapli facili- 

• Establish new upper ait sounding sta- 
tions in the cities Karaclii, D.icca and 
Lahore. 

• Convert Nawabsliali Airport in Sind 
Province into an iiltcrnatc intemation;:] 
airport bv improving the timway 

Pakistani personnel will study pro- 
cedures in handling modem airways 
Muipment for eight to ten months. 
T^iis training program will take place at 
CAA's training center at Oklahoma 
Ci^, Okla- 

A CAA engineer is in Pakistan to 
start the program- He will return to 
the U. S, to assist in the procurement 
of equipment. Throe CAA airways 
experfe will be assigned to the program 
later. 

“The new airwavs installation and 
navigational aids," FOA said, "will be 
a direct contribution to the safety of 
operations of international routes by 
U.S. flag carriers.” 

TCA to Start Freight 
Flights Coast-to-Coast 

Trans-Canada Air Lines will inaugu- 
rate daily transcontinental airfreight 
flights May 1 between Vancouver and 
I^ntrcal. The coast-to-coast all-cargo 
service will be Canada’s first. 

Two North Stars now are being 
stripped of seats, galleys and other pas- 
senger facilities and converted to 
freighter configuration. Each transport 
will be able to lift an estimated six tons 
of freight. 

Schedule calls for five flights a week. 
•They will be nonstop from Vancouver 
to Winnipeg and terminate in Mont- 


SHORTLINES 


► Ait-India Inleraational extends its 
London-Hong Kong roi:tc to Toyko 
,\pr. 22. Scrx’ice will be operated once a 
week in each dircctio:i between 
London and Tokyo. 

► AER Lingiu pla:is to add Biarritz 
a:id Barcelona to its system in May by 
extending its Di:bliii-Lourdes route to 
those points. 

► British Overseas Airways Corp. is U])- 
crating ten weekly tourist flights in each 
direction between New York and 
Bctm::da. 


► Bonanza Ait Lines reports a Marcl) 
load factor of 63.4% and a load factor 
of 61 % for the first quarter of this year. 
Traffic of 5,315,000 revenue passenger- 
miles in the first quarter represents an 
increase of 34% over the same period 
of 1954- 

► Central Airlines had its best traffic 
month in March when 7,9ft9 pav 
sengets were boarded, and S7% in- 
crease over Match 1954. During the 
srrme period, revenue passenger-miles 
increased 163% from 499,000 to 
1.310,539. 

► National Airlines reports Match traf- 
fic showed a 20% incrca.se over March 
1954. 

► Trans-Canada Airlines is reported 

E lanning to extend its Viscount service 
o:n Montreal to Calgary via Ottawa. 
Fort William and Winnipeg carlv in 
July- 

► Sabona Belgian World Airlines is ex- 
tending its helicopter network to 
Duisborg and Dortmund, Germany, 
and Eindhoven, Holland, bringing the 
total of continental cities servra to 

► United Air Lines reports record 
traffic in March. The carrier flew 
292,236,000 res’cnnc passcngcr-niilcs, 
a 42% inaeasc over 1954. Freight 
reached 3,398,000 ton-miles, express 
998,000 ton-miles and mail 2.378.000 
ton-miles . . . UAL has cut freight rates 
4 to 8% on general commodities be- 
tween flonoIiiU: and 79 mainland 
cities. 

► Riddle Airlines liad earnings of 
S78.993 for the eight months ending 
Mar. 1, inebding a net profit of 58.055 

► Swissair will start weekly scrsicc be- 
tween Zurich and Damascus via Istan- 
bul and Beirnt Apr. 17. 
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EDITORIAL 


False Economy 

A critical blow has been struck at the foundations 
of American airpowcr by the House Appropriations 
Subcommittee on Independent Offices headed by Albert 
Thomas of Texas, This subcommittee has recommended 
to the House an $8.8 million cut in the Fiscal 1956 budget 
of the National Advisoiy Committee for Aeronautics. 
On the surface this appears to be an insignificant amount 
particularly when compared with the $20 billion re- 
quested for procurement and operation of military air- 
craft and guided missiles. 

Yet this $8.8 million cut in the NACA budget can 
have a disastrous effect on the quality and military 
efifectiveness of the $20 billion worth of airpower Con- 
gress is willing to buy without question. Tire basic re- 
search and development activities of NACA are the 
foundation on which virtually all of the aircraft and 
missile development in the western world rests, NACA 
does little work on nuclear weapons development but 
its research and development is inx olved with e\‘cry type 
of delivery system now under consideration to put these 
weapons on enemy targets. 

It is no secret that dm’elopment of atomic and hydro- 
gen weapons has far outstripped the development of 
efficient delivery systems. Obviously our present superi- 
ority in nuclear weapons will be of little avail without a 
corresponding superiority in delivery methods. Every 
responsible top-level official concerned with development 
of military airpower in this country has warned that we 
are in the midst nf a fierce technological race with Russia 
for supremacy in nuclear weapons and delivery systems. 

In this race, NACA occupies a kc\’ position of support 
for the technological, military and industrial effort that 
translates its data into combat-ready military airpower. 
During preparation of the Fiscal 1956 budget Drs, 
Jerome C. Hunsaker arid Hugh L. Dryden, chairman and 
director respectively of NACA. made a personal presen- 
tation to President Eisenhower at the \5^ite House, on 
the critical need for accelerated research effort to meet 
the pace of this international technological competition. 

Despite his deep desire to cut federal expenditures and 
balance the budget, President Eisenhower authorized a 
10% increase in the NACA research budget- The Presi- 
dent’s decision was based on his recognition of the 
critical position of our aeronautical research effort. 

This 10% increase in the NACA research effort has 
been wiped out by the House committee. It means 
that accelerated effort in the critical fields of stability 
and control, aircraft and missile structures, supersonic 
and transonic drag, rocket fuels and nuclear propulsion 
will have to be abandoned. All of this costs $5.8 million. 

This year the aircraft and missile industry will be 
maldng their first use of the Unitary plan supersonic 
windhinnels built on NACA facilities and scheduled 
to be operated by NACA personnel. Congress and the 
Defense Department placed high priority on the Unitary 
plan's facilities as a vital tool for accelerating aircraft 
and missile development. 


The $1.6 million slash from the Unitary tunnel opera- 
tions budget will mean less running time for critical 
military projects, longer time required for data reduction 
and a general slow-dowm on this high priority project- 
Another $1.3 million has been cut from proposed con 
struction of new research facilities. This 107f slash in 
the $13 million budget request will have an effect far 
beyond that envisioned by the committee that recom- 
mended the cut. It is impossible to cut 10% from a 
windtunnel. If sufficient money is not available for 
the entire project, it must be dropped from the schedule. 

Perhaps one of the basic faults underhing the action 
of the House committee is that NACA has been ex- 
tremely reluctant to publicize its accomplishments or 
share credit when they are translated into events of 
national importance. For example, few people outside 
the aircraft industry today know the story of the NACA- 
developed laminar flow wing that made it possible for 
the North American P-51 Nlustang to escort bombers 
all the way to Berlin during World War II. Many j>eople 
e\en in the aircraft industry today are not aware of 
another NACA discovery that has had a profound 
affect on improved performance of all new USAF and 
Navy supersonic fighters. Without the millions spent on 
NACA’s fundamental research and development work, 
the billions later spent on aircraft and missile procure- 
ment could easils' be wa.sted on inferior equipment. 

We earnestly urge congressmen and senators who will 
pass final judgment on the scale of NACA’s research 
effort for the future to consider the few millions required 
to do this job adequately. \'oting the billions for pro- 
curement without the vital millions for research and 
development is false economy of a disastrous brand. 

The Langley Gold Medal 

The Langley Gold Medal awarded by the Smithsonian 
Institution is one of Aviation’s rarest and highest honors. 
Since Wilbur and Orville Wright received the first 
Langlcv medal in 1909 it has been awarded on only five 
other occasions. 

Tlie presentation to Dr. Hunsaker was made at a 
private reception and dinner in the Great Hall of the 
Smithsonian bv the Hon. Earl Warren, Chief Justice of 
the United States, acting in his capacity as Chancellor of 
the Smithsonian’s board of regents. 

The citation accompanying the medal as read by 
Justice Warren said the award to Dr. Hunsaker was: 
“In recognition of your unique and superlatis'e impor- 
tant contributions to aeronautics as a distinguished 
designer of aircraft, as the creator of a great center for 
instruction in aeronautical engineering, and as the 
scientific genius under whose leadership the present-day 
National Advisory Committee for Aeronautics has 
become the world's greatest scientific aeronautic research 
organization 

It is a fitting reward for a lifetime of contributions 
to aeronautical development that almost spans the 
history of powered flight. —Robert Hotz 
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Building, 
not avoiding, 

the difficult relays 


Some firms shun iiniisiia! products, deal only with sUimlanl 
luiils . . . Ilie onc-s with no dc-siun diallcnge. At Leach Heh 
Division, on ihc other liaml. we are interested in the uniisua!. 

And \»-eVe ixirlieularly well equipped to Imndle your 

complex velaj- prohleins, beeanse we can call on the .s[)ecialized talciitr 

of mir four companies . . . all operating under the 

Leacii Ciirponitioii's fpiilniliziil n'.si)tmsihililij. 

Here, for example, aie three loiig-.slandiiig aircraft problems 
and the Leaeli llelaxs . . . eacli a eompk'ti', ln'nneticalb 
senleil cniiti ol ixickage . . . that solved them . . , 


one phase of LEACH leadership 
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LEACH RElAy DIVISION 
PAIMCS eCNMArOS DIVISION 
mu PRECISE POWER DIVISION 


CORPORATION 


LEACH RELAY OIVISION 


SIEVING INOUSIEV IN IHf lAeORArOSr ... IN THE PLANT ... ON JHS GROUND ... IN THE AIR 




OIVISION 



Uses this Amplifier and Power SuppI 

Servonnechanisms’ 

"building block” system 


another 


INC. 

MCKAGEOrUNCnONAlCOMPONfNTS 


EASTERN DIVISION . . . Post and Stewart Aves., Westbory, N, Y. 


WESTERN DIVISION . . . 125000 Aviation Blvd., Hawthorne, Calif. 


